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Take-off. Climb. Ceiling. Cruising speed. Single-engine performance. All are strikingly 
improved by the new 1200 horsepower SC-G TWIN WASPS, recently installed by 
United Air Lines on its Douglas DC-3’s. Again Pratt & Whitney engines lead the way. 


One of tie four diviiioni of 

UNITED AIRCRAFT CORPORATION, EAST HARTFORD, CONNECTICUT 

ftratt <G Whitney urai fit it in -Qmerica to develop iucceiiful ! 4 -cylinder turin-tour aircraft enyinei 






-i- 



THE CUB WAY IS THE MOST 

ECONOMICAL WAY TO TRAVEL/ 


'to*"’ 


OHI'' 


DO*" 

6tt k 


to® 




.n** 


to 


TWV 




Every purchaser of a new Cub 
airplane is entitled to a free course 
of dual flying instruction by a 
Government licensed instructor. 
Here is a marvelous opportunity 
for you to get a new Cub for only 
$425 down and learn to fly in your 
own plane without paying a cent 
for dual instruction. See the new 
1938 Cub at your dealer's and ask 
him for a free flight demonstration. 


One of the principal reasons for the Cub's outstanding 
popularity is its low operating cost. Here's a ship that's 
economical to fly as well as to buy. The records of Cub 
owners convincingly prove that the cost of maintaining 
and flying a Cub airplane is less than the cost of main- 
taining and driving a medium-priced automobile. 

25 MILES PER GALLON OF GAS - 

350 MILES PER QUART OF OIL 

Think of it — a wonderful money-saver as well as time- 
saver! Cub fliers report better than 25 miles to a gallon 
of gas and 350 miles to a quart of oil. And the initial 
cost is surprisingly low — the new Cub Trainer only 
$1270 and the new Cub Sport only $1395 F.A.F. factory. 

YOU ARE INVITED TO VISIT THE CUB PLANT ! 



COUNT THE CUBS 


THE WORLD'S FASTEST SELLING AIRPLANE 



PRECISION 

BEARINGS 



All Parks Air College Graduates 

of the past four years with exception of 
five were PLACED in Commercial Aviation 

before, at the time of. . . or shortly after graduation . . . 


As a Parks Graduate your 

College and 
Professional 
Training is 



Throughout the World 



Parks Air College 

East St Louis, Illinois 

FOR 60-PAGE CATALOG AND OUTLINE OF FOUR MAJOR COURSES 
SEND THE COUPON BELOW AT ONCE. SPRING TERM, MARCH 28th 
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All of the air lines listed are using propellers made 
by Hamilton Standard or by its licensees ... in most 
cases as standard equipment . . . 


NORTH AMERICA: AIRLINE FEEDER SYSTEM • AMERICAN AIRLINES • BOSTON-MAINE AIR- 
WAYS • BOWEN AIR LINES • BRANIFF AIRWAYS • CENTRAL VERMONT AIRWAYS • 
CHICAGO & SOUTHERN AIR LINES • CONTINENTAL AIR LINES • DELTA AIR LINES • 
EASTERN AIR LINES • HANFORD AIR LINES • NATIONAL AIRLINES • NATIONAL AIRWAYS 
• NORTHWEST AIRLINES • PAN AMERICAN AIRWAYS • PENNSYLVANIA-CENTRAL AIR- 
LINES • T. W. A. • UNITED AIR LINES • WESTERN AIR EXPRESS • WYOMING AIR SERVICE • 
PACIFIC ALASKA AIRWAYS, Alaska • INTER-ISLAND AIRWAYS, Hawaii • ISTHMIAN AIRWAYS, 
Panama Canal Zone • CANADIAN AIRWAYS, Canada • CANADIAN COLONIAL AIRWAYS, 
Canada • TRANS-CANADA AIR LINES, Canada • TRANSPORTES AEREOS CENTRO-AMERI- 
CANOS, Honduras • COMPANIA MEXICANA DE AVIACION, Mexico. 

SOUTH AMERICA: LLOYD AEREO BOLIVIANO, Bolivia • LINEA AEREA NACIONAL, Chile • 
SCADTA, Colombia • SERVICIO AEREO COLOMBIANO, Colombia • SYNDICATO CONDOR, 

I 

Colombia • FAUCETT, Peru • PAN AMERICAN-GRACE AIRWAYS, South America • LINEA 

mm 

AEROPOSTAL VENEZOLANA, Venezuela. 


EUROPE: OSTERREICHISCHE LUFTVERKEHRS, Austria • S.A.B.E.N.A., Belgium • CESKOSLOVENSKA 
LETECTKA SPOLECNOST, Czechoslovakia • BRITISH AIRWAYS, England • IMPERIAL AIRWAYS, 
England • AIR FRANCE, France • DEUTSCHE LUFTHANSA, Germany • K.L.M. (ROYAL DUTCH 
AIRLINES), Holland • AVIO LINEE ITALIANE, Italy • DET NORSKE LUFTFARTSELSKAP^No'rwj 
WIDEROE'S FLYVESELSKAP, Norway • L.O.T., Poland • LA-RES.,. Rumania • L.A.P.E., Spain • 

r Wr* • • ■ 

A/B. AEROTRANSPORT, Sweden • ALPAR, Switzerland • SWISSAIR, Switzerland • AEROPUT, 
Yugoslavia. 

AFRICA: AEROMARITIME, French Equatorial Africa • SOUTH AFRICAN AIRWAYS, South Africa. 
FAR EAST: CHINA NATIONAL AVIATION, China • JAPAN AIR TRANSPORT, Japan • K.N.I.L.M., 
Dutch East Indies • ILOILO NEGROS AIR EXPRESS, Philippine Islands • PHILIPPINE AERIAL TAXI, 
Philippine Islands. 

AUSTRALIA: AIRLINES OF AUSTRALIA, Australia • ANSETT AIRWAYS, Australia • AUSTRALIAN 
NATIONAL AIRWAYS, Australia • GUINEA AIRWAYS, New Guinea • UNION AIRWAYS OF 
NEW ZEALAND, New Zealand. 

Over 12,000 controllable propellers of the type manufactured 

by Hamilton Standard and its licensees are currently in use on ( / 

modern commercial and military aircraft throughout the world. 
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Typical of Sperry precision methods are those described above for 
obtaining in every instance the finest bearings for rotor units. The 
pilot’s ability to guide his plane unerringly from point to point de- 
pends largely on the true and dependable functioning of the Gyro- 
pilot and other Gyro Instruments. Conscious of this responsibility, 
Sperry has developed over the years the highest standards of accurate 
workmanship and thorough inspection. Sperry’s exact manufacturing 
methods in many cases are wholly its 
own and constitute industrial pio- 
neering of the highest order. Sperry 

Gyroscope Co., Inc., Brooklyn, N. Y. ~j^j r j | iT’ f 


EXACTNESS in every process of manufacture 



taste of transport aviation and are 
liking it. Although the idea origin- 
ally was intended to reduce the sales 
resistance on the distaff side to men- 
folks’ traveling, another interesting 
angle has turned up. It seems that 
a number of potential male customers 
have used the excuse that "the little 

their own timidity. Now they are 
between two fires when the "little 
woman” begins high-pressuring them 
at home to take a trip by air so that 
she can go along ! 

» And the problem of whether or 
not the ravishing blonde accompany- 
ing the cash customer is his lawfully 
wedded wife has reared its ugly 
head. No airline that we know of 
has demanded the presentation of 
wedding certificates, but sometimes 
the problem solves itself. For ex- 
ample, there was the slightly inebri- 
ated gent who turned up with a lady 
in Kansas City one night, demanding 
dual transportation. Unfortunately, 
he didn't have quite enough cash to 
pay for one ticket so presented a 
small check for the balance. As a 
matter of reference he was asked to 
give his address, and from behind the 
scenes a telephone check was made to 
establish his identity. Unfortunately 
the customer’s better-half was at 
home and our would-be week-ender 
promptly found himself in the dog- 


» While cruising up and down the 
airlines in the past several weeks, we 
ran across a couple of amusing inci- 
dents alleged to be strictly true, al- 
though not guaranteed. Seems that 
a caterer at a certain stop inad- 
vertently packed a live mouse into 
one of the "snack boxes”. The mouse 
not only helped himself freely to the 
contents of the box, but when the 
hostess opened it up to serve tea, 
popped out and had a fine time gallop- 



ing up and down the aisle to the col- 
lective amusement and consternation 
of the passengers, until he finally 
stowed away in the forward cargo 
pit to the end of the flight. 

» Then there is the store of the 
nice old lady in Seat 6 on a south- 
bound night flight, who stopped the 
pilot on one of his trips back through 
the cabin and, pointing out the win- 
dow, asked what the little red light 
was. "That, Ma’am,” he said, "is a 
navigation light." On his way back 
forward she stopped him again, 
pointed out the other side to the 
green light and inquired what that 
was. "That is also a navigation 
light,” said lie. Whereupon the light 
of understanding illuminated her 
features and she said, "How clever! 
All you have to do then is to fly be- 
tween the navigation lights!" 

» Recently most of the airlines have 
added several new little touches to 
provide mental stimulus and comfort 


for passengers. At least once on 
most flights the stewardess passes 
around a position report filled out by 
the pilot giving pertinent facts for 
the flight, such as position-at-the- 
moment, altitude, outside temperature, 
speed and probable time of arrival at 
destination. This idea has long been 
in use on several airlines in Europe 
and seems to interest most passengers 
that we have observed here. 

Then, the other day, we came in 
over Newark when ceiling and visi- 
bility conditions made instrument 
approach necessary. As several 
trips were in ahead of us, we were 
held off, cruising back and forth on 
the Elizabeth Range until we were 
given our clearance to come down 
through. Not only did the stewardess 
explain to the passengers the reason 
for the delay, but small pamphlets 
were passed out in the ship explain- 
ing just how Airways Traffic Control 
works and why it is necessary to stack 
ships up and bring them in one at 
a time to avoid collision. Such little 
things seem to us to be worthwhile. 


aviation 



Service ! 


The most important factor in obtaining lasting Satisfaction is SERVICE. 

If efficient SERVICE is not available, then Satisfaction is short-lived 
in spite of all the Consultations, perfect Correlation and splendid 
Cooperation which may have contributed to the attainment of that 
Satisfaction. 

But Bendix assures continuous Satisfaction, for Bendix may always 
be depended upon to provide that most important factor— that natural 
"follow-up" of Satisfaction— that fulfillment of an obligation— efficient 
SERVICE. 

Consult with Bendix before that next undercarriage is laid out. 


BENDIX PRODUCTS CORPORATION 

AIRPLANE WHEEL AND BRAKE DIVISION 
(Subsidiary ol Bendix Aviation Corporation) South Bend, Indiana 


BENDIX 


AIRPLANE WHEELS • BRAKES • PILOT SEATS ■ PNEUDRAULIC SHOCK STRUTS 
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» The Maritime Commission is re- 
ported to be considering the construc- 
tion of three luxurious passenger- 
cargo vessels which would be readily 
convertible into aircraft carriers in 
time of war. The boats would have 
long hulls, wide beams, and speeds of 
25 knots. Wide decks and large holds 
would provide spaces for airplane 
hangars, and the auxiliary smokestacks 
would be placed at the side of the 
ships to allow for the building of fly- 
ing decks. 

Our suggestion would be to con- 
struct the ships already converted, 



more usefulness and appeal to prospec- 
tive passengers, world conditions being 
what they are at present We believe 
that passengers would come flocking 
and would be willing to pay much 
higher prices for cruises advertised 
somewhat along the following lines : — 
“Mediterranean and Far East 


cruises now being arranged. Anti- 
submarine and anti-aircraft patrols 
maintained night and day from upper 
flying deck. Anti-aricraft gun crews 
on duty 24 hours daily. Passenger 
living quarters and promenades below 
bomb-proof decks. Whippet tanks and 
machine gun patrols provided for pas- 
sengers on all short visits. Join our 
cruises and see the world through a 
slit in a piece of armor plate.” 

» Now that the Supreme Court has 
ruled that the patents of Robert 
Esnault-Pelterie, of France, on the air- 
plane “joystick" are valid, making the 
government and manufacturers liable 
for large royalties on ships built over 
many years, — we’d say that the device 
was very appropriately named, from 
the inventor’s standpoint. 

» All good engineers and designers 
seem to have boundless scientific curi- 
osities, and are always anxious to try 
out the newest development and to re- 
design their own airplanes almost as 
soon as they are built. For a good 
salesman and capable manufacturer. 
Larry Bell seems to have a remarkable 
insight into the workings and peculiari- 
ties of the minds of engineers. Fred 
Flader, Ass’t Chief Engineer of Cur- 
tiss, once told us a story about Larry 
Bell which illustrates this point: 

A few years ago Larry was sitting 
in on an engineering meeting in which 
was being discussed the types of con- 


struction to be used in a new design. 
The engineers couldn't agree at all on 
the type of monocoque to be used for 
the fuselage, each man advocating a 
different type. After a long discussion 
of pros and cons, Larry spoke up 
and said, “I know one type of fuselage 
I’m sure that all you engineers would 
agree to use.” 

“What’s that?” they asked. 

"Any type that has never been tried 

» News pictures show Imperial Air- 
ways airliners, intended for trans- 
Atlantic service, being re-fueled by 
pipe line in the air, from a flying gas 
tank, — a R.A.F. bomber flying above 
it. We suppose it won't be long be- 
fore they've worked out some way of 
lowering a group of mechanics also, to 
clean the windshields, check the oil, 
and refill the radiators. 

» Our statesmen seem to have been 
a lot concerned lately about the “pene- 
tration" of the Fascist powers into 
South America and so we are glad to 
inform them that there is now nothing 
to be worried about so far as Italy is 
concerned. The Italians recently com- 
pleted a “good will” flight down there, 



and we know of nothing which puts 
more of a strain on diplomatic rela- 
tions than a good will flight. 

» An A.P. dispatch states that a 
couple of Italian aviators, one of which 
would be Bruno Mussolini, is plan- 
ning a flight to Japan from Rome. The 
route would be around the southern 
edge of Turkey, through Central Asia 
and over parts of China now under 
Japanese control, and the purpose of 
the flight would be to demonstrate the 
facility of flying from Italy to Japan 
without landing in territory controlled 
by Great Britain and France. 

This business of flying cross coun- 
try without crossing restricted military 
areas is becoming more difficult each 
day, and these areas and national 
boundaries are changing so fast lately, 
we are wondering if it wouldn't be 
a good idea to broadcast information 
regarding them to pilots by radio along 
with the regular weather reports. 
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economy through cooperation 


IT is no secret that the a r hn 
having hard sledding right now. ah 
X indices are down, and compe- 

i, very ten for what little busmes. 

there I. during the winter months. 
Literally, the traffic boys ’f scr l 

blit* ier customers 
most disturbing element m the pi 
ture however, is the resulting taiR 
°f drastic cuts ^ 

SSes'and layoff of personneh 
It is considered good business t 
retrench in bad times, but the real 
danger for the air lines is in 
tine in the wrong places. No a 
transport operator can afford ° 
skimp on items of maintenance and 
Steo operating »!«■ 
short-sighted policy could possibly 

be adopted than to do anything hat 

might open up the way for another 
accident at this time. 

But there are means of economy 

open through cooperation if the 
lines could only get together to 

work them out. Costly competitive 

traffic promotion campaigns 
be tossed overboard in favor of a 


joint publicity campaign that would 
't back traffic on all the air hoes, 
less elaborate meals might be ser 
in the air. Most important, there 

are available economies in joint ac- 
tion at many terminal fields. Now 
that most operators are flymg ‘ * 
same equipment, the way P 
for a common spare parts poo a 
many points, thus reducing md.v,d- 
ual stock inventories. Already at 
some fields certain air lines are c 
operating in the matter of common 

fire protection equipment, it i g 

even be possible to make joint use 
of certain items of servicing equip- 

me Some of these things are small 
in themselves, but careful study may 
open up real possibilities for sav- 
ings Who knows, with the curren 
trend toward standardizing of 
equipment, we may even contemp- 
late the prospects of a common 
flying equipment pool, and even 
or'two hwgu servicing uud overhaul 
„ nke care of repatr “ d 

“SLu.ee to ■» »"«■ U »l” 

perhaps, but possibly someth,,* to 
think about. 


MERRY-GO-RUN-AROUND 


^y H ‘are T struggling to keep their 

mMtTritiUVS of their 
existence (not excepting February 
1934), aviation affairs conllI “* 

Uaierrible tossing about in Wash- 
ington. Where several months ago 

« had begun to think that «■« 
was some chance of getting the 
several factions together on some 
definite plan for the estabbshmcut 


of, broad gauge aviation Policy for 

the United States, now things see 
be more at sixes and sevens than 
e°ver before. It is a rather appal- 
bag thought that the whole future 
of this great industry (°r even tne 
future of the country itself, if you 
think of aviation in terms ot na- 

tional defense) is now betng kAed 

about from congressional scrimmage 
to congressional scrimmage as a 
good old-fashioned political football. 


Clearly there are too many grandstanders in the 
game, — too many people who want to carry the ball 
when they have a clear field ahead and a chance to make 
a gain for themselves, but who are more than willing 
to pass it to someone else when the going gets tough, 
or the crowd is not watching. 

We had few hopes that anything important for avia- 
tion would get through the late lamented special session, 
and we were not disappointed. We did look forward, 
however, to getting somewhere in the current regular 
session, but it looks now as though we are going to be 
disappointed again. It looks like the same old merry-go- 

Meanwhile the domestic air line situation is critical, 
fixed base operators are jittery over the effects of the 
CAR on their business, foreign competition is threaten- 
ing our position in world transport and world aircraft 
markets, and our service aviation is being neglected. If 
something isn't done soon to work out a coordinated 
national policy, things will certainly go badly to pot. 
Responsibility lies squarely on the White House door- 
step. The old game is at one of its turning points 
right now. Think fast, Mr. Quarterback! 

THAT WEATHER AGAIN 

Speaking before a meeting of the Institute of the 
Aeronautical Sciences in New York, last month, Tommy 
Tomlinson, TWA’s high altitude researcher, laid an 
idea down on the table that is worth looking at. After 
pointing out that the old theory that weather conditions 
became serenely uniform in the sub-stratosphere was 
far from fact, he suggested the need of making regular 
weather flights at a number of points around the coun- 
try at altitudes up to 30,000 feet or better instead of the 
commonly accepted 15,000 or 16,000 feet. Obviously 
in order to do this, special equipment is required, but 
he suggested that here was a place where the Army’s 
super-charged single seat pursuits could be used to ad- 
vantage after they have become obsolete for military 
service. Not only would the government be able to 
realize considerable return on an investment that will 
have to be written off anyway, but also the Army pilots 
who would be assigned to fly regularly to such high 


altitudes would receive a great deal of valuable experi- 
ence in sub-stratosphere operations. Besides, the data 
that they would bring down with them daily would be 
of tremendous value to the boys who dish up the weather 
forecasts. 


GIVE AC RESERVE A BREAK 

Cruising about the country, our attention has been 
called more than once to the difference between the 
operation of the Air Corps’ and the Navy's Reserve (as 
far as flight operations are concerned) — with the score 
very much in favor of the Navy. Not that the Army 
boys are less enthusiastic, or less competent individu- 
ally, but, with the present set up, they are pretty much 
behind the 8-ball from the start. 

It is apparent that Naval Reserve Units are really 
units, that they arc trained and ready to meet any emer- 
gency as a unit on very short notice. The personnel is 
paid for the time they put in on a scale that takes rank 
into account and includes the usual 50 per cent extra 
for flight duty. Then too, pilots can count on plenty of 
flying time, with 45 hours of so-called syllabus flying 
required during the year (including at least ten hours 
of gunnery, nine hours of bombing, seven or eight 
hours of tactical flying, etc.). During drill periods, the 
reservists take over and operate in their assigned areas 
on a full emergency basis. 

With the Army, conditions are different. Reservists 
are not required to fly any specific time during the year, 
nor do they get any compensation for turning out for 
drills. The only return available is in flying time, and, 
for most units, that is seriously restricted by budgetary 
limitations. While there are exceptions, generally 
speaking the esprit de corps in Air Corps Reserve units 
is more often than not below that of Naval Reserve 
aviation. 

The real trouble, of course, is lack of funds. It 
might be a very useful idea for the boys who hold the 
purse strings in Army headquarters at Washington to 
consider seriously the differences that exist between the 
two services, then to set to work to reorganize the Army 
Flying Reserve on some similar footing to the Navy’s. 
Certainly the Air Corps rates the same break. 



“CAVALCADE 
OF FLIGHT” 


Chicago's International Aircraft Show Attracts the 
Public, Sells Planes. 


W Aircraft Show wound up its 
final session at midnight, February 6, 
a preliminary count of the gate indi- 
e than 200,000 people 


had visit 


n durin 




not only tnat the public had gotten 
its money’s worth, but, judging from 
the remarks of exhibitors up and 
down the floor, there was a general 
feeling that the Show had been worth 

There were complaints, of cc 


isfaction sc 
had airplane . 


d feeling of sat- 
o prevail. Not only 


developed a number of valuable leads 
and prospects, but actual sales of air- 
craft were reported by Aeronca, 
Beech, Bcllanca, Fairchild, Gwinn, 
Howard, Lockheed, Piper, Porter- 
field, Rearwin, Ryan, Stinson, Waco. 

Interesting, too, was the fact that 
the manufacturers of planes in the 
$4,000 to $6,000 class began to report 
active inquiries from people who had 
bought planes in the $1,200 to $1,800 

In other words, i 


I year 


lining appar- 


ent that the light plane is actually be- 
ginning to develop business for the 4 
to 6 place people rather than cut into 
their sales as was feared at first 
Aviation’s Inquiring Reporter 
turned in the following vital statistics 
on aircraft at the Show: 

Total number of planes on display, 
46. Total number of commercial air- 
planes carryingATCs as follows: high 
wing monoplanes, single engine, 14; 
high wing monoplane seaplanes, single 
engine, 5; single engine biplanes, 4; 
amphibian single engine biplanes, 1 ; 
single engine low wing monoplanes, 
2; twin engine low wing monos, 3. 
In the non-ATC group, 11. 

In the military group were 2 single 
engine biplanes; 2 single engine low 
wing monoplanes; and 1 autogiro. 

Largest ship in the show was a 
Douglas DST exhibited jointly by 
American Airlines, TWA, United 
Airlines, and Pan American. From 
early morning until late each night 
show visitors filed through the ship, 
most of them thus getting their first 
look at how this transport aviation has 
really grown up. Surrounding the 
Douglas in the main arena were four 



miniature lakes in which floated (1) 
a Coast Guard Grumman amphibian, 
(2) a Howard DGA, (3) a Stinson 
Reliant, and (4) an Aeronca K, the 
latter three on Edo twin floats. 

Bureau of Air Commerce and NACA 
exhibits attracted considerable atten- 
tion. Theirs were the "peep-show” 

buttons and see what makes this avia- 
tion business tick. Aero-dynamic phe- 

Outstanding were the wortdng^odcls 
of the full-scale tunnel and the high- 
speed towing basin. 

Most visitors seemed to enjoy John 
Ross Reed's elaborate pageant “Caval- 
cade of Flight” Its two perform- 
ances daily were generally packed. 

One feature that appealed to ex- 
hibitors was the fact that a landing 
strip was available alongside the 
Amphitheater on which most of the 
ships were landed (including the 
Coast Guard Grumman and the Lock- 
heed 12) under their own power. In 
spite of inclement weather and a 
somewhat restricted approach and 
landing area, all fly-ins were com- 
pleted without accident. 










He Covers Ihe 

WATERFRONT 

$10,000 a year from a seaplane operation 
in the heart of the Blue Ridge Mountains 


D own among the hills of West 
Virginia, where trees, rocks, 
and an occasional river are about 
the only things an airplane can find 
to land on — there’s an operator with 
an Aeronca on Edo floats who in five 
years has soloed 129 students, flown 
seven thousand hours and earned a 
gross income from flying operations 
alone, of between $45,000.00 and 
$50,000.00. Incredible as it may 
seem, his story can easily be checked 
and as easily appreciated by anyone 
who takes the trouble to journey to 
Charleston, W. Va., and asks the 
first man he sees about Glenn T. 
Dark and his seaplane service. As 
a matter of fact, it is quite obvious 
that this point about every one know- 
ing him and continually seeing his 
ship in the air over town, has had 
more than a little to do with his 

Way back in 1932 Clark was flying 
at the local airport— some ten miles 
out in the sticks. Things didn’t 
seem to be panning out and he de- 
cided to sec if the idea of seaplane 


operations, which lie had read about, 
couldn’t be made to work. Having 
no capital he lined up a flying club 
program to finance the ship, and pur- 
chased an Aeronca, one of the very 
first light planes to be licensed on 
floats. The Kanawha River provided 
him, free of charge, with a very nice 
airport, and he resurrected an old 
tin hangar and fastened it on a river 
barge which had been condemned for 
towing operations. The total cost 
came to $700.00 cash, plus a certain 
amount of his own good common 
sense and labor. That same barge 
and hangar is still in use today but he 
expects to sell, and replace it this 
Winter with larger quarters of the 
same general type but with the addi- 
tion of a beer garden, some potted 
plants and a restaurant on the roof. 
Clark has noticed that the towns 
people like to walk down to the city 
levee to watch his ship fly, and in- 
tends to make things more comfort- 
able for them and increase his in- 
come at the same time. 

The Kanawha Seaplane Service, 


AVIATION 


“Base” at Kanawha & Capital 
Streets, is exactly a block from the 
main C & O highway bridge, and 
about 100 feet or so from the Union 
Bldg.— the tallest in town. Literally, 
it is right in the center of things, and 
quite naturally a bit more conveniently 
reached than the airport, by customers 
and on-lookers alike. The customers 
like it, moreover, because it is not only 
lots of fun to fly from water, but be- 
cause good landing fields are scarce in 
that part of West Virginia. 

As they say down there, you can’t 
find much to land on except trees, 
rocks and water, and pontoons are 
best on all three — particularly the 


Clark kept his original Aeronca 
for three years and it logged some 
3700 hours. During the third year he 
added a small amphibian but sold it 
after 100 hours because it was too 
expensive to operate and not particu- 
larly popular. He is flying his third 
Aeronca now which he purchased 



new last June, and had nicely broken 
it in by October with a log of nearly 
600 revenue hours. Just to show how 
it goes, a page or two from his log 
book is reproduced — the 30 day 
period of 147 hours which com- 
menced when he put his latest ship 
on floats. His price for instruction 
or student solo time is $7.50 per 
hour, while he averages between 
$9.00 and $10.00 an hour on passenger 
flights. 

Clark paid off the members of his 
flying club sometime ago and is run- 
ning the service on a business basis. 
He doesn’t advertise, doesn’t line up 
the porters, and doesn’t put literature 
on an easel in the hotels. As a mat- 
ter of fact, his location and the fact 
that he is operating a seaplane seems 
to be responsible for bringing in all 
the customers which he and his per- 
sonally trained assistant can com- 
fortably handle, but he is planning on 
a second ship and a definite expan- 
sion in all round activities next year, 
and at that time will probably go 
after business in more nearly the ac- 
cepted manner. It’s quite obvious, 
however, that every move he has 
made had a purpose. Aerial photog- 
raphy, for instance, backed up by a 
first class camera and dark room has 
materially added to the income from 
flying operations. During the floods 
last Spring he carried doctors, serum, 
and official inspectors over the inun- 


dated areas, while for days at a time 
he and his ship were the sole means 
of comunication with many towns 
along the river. In many cases of 
emergency his immediately available 
service has obviously been an asset 
to his community. 

As a side line, Clark runs an out- 
board motor boat service. On rainy 
days he builds boats, and overhauls 
engines for the 8 or 10 customers who 
tie up their craft at his float and 
store their motors and gear in a part 
of his hangar. It’s just an addi- 
tional feature which ties in with 
water flying and adds to the 
$10,000.00 a year revenue from his 
strictly seaplane activities. Another 
secret of his success is the efficiency 
with which he uses his equipment 
and handles his operations. The 
hangar, for instance, which is built 
on one end of the barge, is only just 
big enough to hold the ship if moved 
in sideways, since its width is limited 
by the width of the barge. For this 
reason the ramp is built on the side 
of the open end, and the ship hauled 
out on its keels and upon a very low 
four wheeled dolly, which carries it 
sideways through the hangar door. 

There’s a very low float, along the 
open side of the barge, made of 
12"xl2"s spiked together. It sup- 
ports the lower part of the ramp 



which is hinged at the deck, and 
makes a grand thing for students in 
either outboards or seaplanes to ap- 
proach, because a head on contact 
simply noses the job out of water — 
the free board is so slight. Of 
course, it would be wet on rough 
water but it works perfectly on the 
Kanawha. Incidentally, the barge is 
a wonderful rig to work from, in 
waters where sudden and drastic 
changes in level take place, for Clark 
simply moves it up or down the levee 
for floods or droughts. Just think of 
getting away with a ten foot ramp in 
a place that has forty foot tides, and 
always having things right. 

There are literally hundreds of 
Charleston, West Virginias’ around 
the country. Many of them, of course, 
offer different operating conditions. 
In some spots it is probable that a 
larger, more powerful ship would do 
a better job, if unusually rough water 
prevails. In others it might be more 
economical to store the plane out of 
town, and fly it' in every day to an 
operating float in the heart of the city. 
Those are questions for the Glenn T. 
Clarks to decide. But a quick glance 
at any map will convince any resource- 
ful operator that there is an almost 
unlimited amount of virgin territory 
where the West Virginia plan can be 
adapted. And in these days of keen 
competition, with the airlines crowd- 
ing the operators and private pilots off 
more and more airports, it is obvious 
that the seaplane idea is proving to 
be a guide post which many a pilot 
will profitably follow next year. 
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CHEYENNE 


A picture trip through United Air Lines' 
efficient and modern overhaul base. 


U nited’s long established maintenance center at 
Cheyenne (Wyo.) has not only had its face lifted by 
the revamping of the exteriors of its buildings, but within 
the past twelve months all shops have been rearranged and 
re-equipped, so that to-day it stands as an example of the 
best and most efficient in the servicing and overhaul of 
transport planes and engines. Periodically every bit of 
equipment, large and small, of UAL’s far-flung system 
passes through it, coming out again into service “as good 

The service hangar stands in approximate relation to 
the other shops as shown on these pages. It serves not only 
for routine inspections and day-to-day checks, but also as 
a dis-assembly and re-assembly department for overhauls. 
There the ships are stripped of engines, propellers, instru- 
ments, radio, fittings, etc., and the parts distributed to the 
appropriate overhaul shops. A new Baker-Rauling crane 
type electric truck has been found very useful in handling 
such parts across to other buildings. 

All overhaul shops have been laid out with an eye to 
straight-line production methods. The engine shop is 
especially note-worthy in this respect, with motors moving 
through from tear-down, cleaning, inspection, re-assembly 
into test house, from crew to crew, efficiently and smoothly 
aided by a modern overhead trolley system. 

An interesting project is being completed in both the 
instrument and radio shops. All test equipment is being 
standardized and mounted permanently on standard relay 
panels, an idea that should clear away some of the wierd 
and wonderful test set-ups that are now to be seen in 
many overhaul shops. 






SOLVING 

SPACE STRUCTURES 
GRAPHICALLY 

Part II 

Application of the Method 

By Elias Moness 

Engineer, Structural Research Department, 

Douglas Aircraft Company 


A m engine mount structure will 
be solved graphically by means 
of the method explained before. (See 
Aviation, December, 1937, page 30.) 

The four trusses making up the 
structure are all different from one 
another. (Sec Fig. 4 and 5) Therefore, 
we must show separate views for each 
truss ; the side trusses arc shown in the 
same view with the members of the 
inner truss shown in dotted lines wher- 
ever they do not coincide with the 
corresponding lines of the outer side 
truss. The bottom truss is shown in 
plan view ; thus it is easier to keep the 
direction of applied loads correct. 

It will be seen that none of the 
trusses is a plane structure. This makes 
it difficult if not impossible to use the 
ordinary graphical method in which 
each separate truss is dealt with as a 
plane structure. 

The present methods differ basically 
from the above by treating the struc- 
ture as a true space structure and by 


dealing with all the members at any 
joint simultaneously, regardless of 
their direction or of the planes they 

Space loads can be applied at any 
joint by means of the two projections 
which are necessary to represent 

them completely. 

It must be emphasized that in most 
cases any one view will not show all 
the members at a given joint; it must 
be kept in mind that there are ether 
members ending at this joint and these 
are shown in some other view ; as an aid 
in realizing the space nature of each 
joint it is advisable to draw a freehand 
isometric sketch of the structure and 
to refer to this sketch in dealing with 
that particular joint. (See Fig. 5) 

In the present case a space load is 
applied at each of the four end joints. 
The vertical loads at joints (1) and 
(3) are 1820 lb. acting down; those at 
(2) and (4) act in the opposite direc- 
tion; the side loads at (1) and (2) 
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are 1260 lb. and act outboard ; those at 
(3) and (4) act inboard. 

The loads at the four joints are 
laid off scale and their direction is 
marked by arrow heads. 

The following three operation are 
performed over and over again and 
are therefore explained in detail. 

1. In finding the stresses in two 
members at a joint for a given re- 
sultant R, the method employed is to 
draw a line parallel to one member 
thru the tail end of R and another 
parallel to the other member, thru 
the front end of R. Fig. 1 shows two 
possible ways of doing this. 

2. A simple rule for determining the 
nature of the stress (tension or com- 
pression) is as follows. (See Fig. 2.) 

When the line of action of the load 
falls between the two members (or 
their prolongation) the stress in both 
is of the same character, (tension in 
case a and compression in case d). 
When the line of action coincides with 
one of the members, that member 
resists the entire load, while the load 
in the other member is zero, (Case 
b and e). When the line of action is 
outside the members (or their pro- 
longation) one member will be in 
tension and the other in compression 
(case c and /). Inspection will show 
which stress is in each member. 


When applying the various compo- 
nents of the final load acting at a 
given joint, care must be taken that 
the tail end of any component should 
coincide with the front end of the 
previously applied component, as 
shown in Fig. 3. 

The resultant R is drawn from the 
joint to the front end of the last load 
vector and points toward the latter. 
We can now proceed to solve the 
structure. 


Starting the solution at (1) we 
notice that this joint has three mem- 
bers: A, C and E; in the side view 
A and E are superimposed on each 
other while C is the single member. 

we draw thru the front end of the 
load vector a line parallel to A and E 
and obtain directly the side projection 
of the stress in C; this intersection 
point c, is projected to the top view 
and marked with a small circle. The 
stress in C is compression; arrows 
are placed at each end of C pointing 
towards the respective joints. At this 
moment it is useful to remember that 
the stress in C will appear as an 
applied load at joint (11). It is there- 
fore advisable to scale off with the 
aid of dividers the stress at (1) and 
to lay it off at joint (11). A little 
circle will mark its magnitude and 
two little arcs extending towards (11) 
will indicate that the length of the 
stress vector is to be measured be- 
tween the circle and the joint (11). 

The horizontal projection of P,c is 
applied as a phantom load at (1) in 
the top view. It is directed to the left, 
as a tension load, since the phantom 
member A and E in the side view 
was in tension. A small circle marks 
the end point of this applied phantom 
load; to account for the load P, we 
draw thru the last point a line parallel 
to P, and lay off this load on the line. 
Another small circle marks the end 
point of this load. To account for 
the side component of the stress in C 
we draw a horizontal thru (1) in the 
top view and project on it the stress 
in C in the top view. It is for this 
that we marked the point c, when 
we found c in the side view. The side 
component is CsC» and it acts inboard 
(since C is in compression, and the 
arrow in the top view would point 
towards the inboard side). 

The resultant of the three applied 
components is found by drawing a 
line from the joint to the last circle 
drawn (tile end of the last com- 
ponent). 

An arrow is used to mark the direc- 
tion of this resultant, and a check mark 
is made on it to make it easily recog- 
nizable among the other lines at this 
joint A line parallel to E is drawn 
thru the front end of the resultant 
to its intersection with A; as before, 
the length 1-a, is scaled off and laid 
off at joint (8). A small circle with 
the two small arcs referred to before 
mark its magnitude; arrows at each 
end of A and £ show compression in 
A and tension in £. In laying off 
R-a at the joint (1) it will be noticed 
that the stress vector is longer than 
the member. The member £ is, there- 


for, extended (by a light line) beyond 
joint (1) and the small circle is 
marked on this extension line; a 
circle with arcs on an extension line 
always indicates that the stress is to 
be measured to the farther end of 
the member. 

It is preferable not to scale the 
stresses right away, but to continue 
the graphical solution to its very end 
and then to proceed with the scaling 
of all the stresses. 

Joint (2) is solved very much like 
joint (1) but the direction of the 
vertical applied load being opposite 
to that of P, the signs of the stresses 
in C, A' and C' are all opposite to 
those in the corresponding member 
at (1). The side load has the same 
direction at both joints, but the struc- 
ture is inverted at (2) ; see solution 
of joint (3) and (4). 

The remainder of the upper truss 
in the first bay is a plane structure, 
and it is convenient to continue right 
now with its solution. Joint (6) has 
three members; we cannot solve it 
unless we first solve joint (7) which 
has only two members. There is only 
one applied load at (7) and that is 
the compression in £7; a line drawn 


thru the front end of this stress vector 
and parallel to member F and another 
line thru the tail of the stress and 
parallel to H' give the respective 
stresses. The H' stress vector is longer 
than the member ; both members are in 
compression. Now that F is an applied 
load at (6) we have only two members 
at (6) and we can solve that joint 
Fig. 4 shows how this is done. 

Note the manner in which the re- 
sultant applied load is found; how 
its direction is marked; the distin- 
guishing check mark and the solution 
for the stresses in G and H. 

We cannot proceed to solve joint 
(8) or (9) because each of them has 
more than three members (see isomet- 
ric sketch). We therefore return to 
the front end of the structure and 
solve joints (3) and (4). 

Joint (3) is very much like joint 
(1). B in side view is the single 
member; P,b is the side projection of 
the stress in it ; in the bottom view the 
resultant combines the horizontal pro- 
jection of P,b, the load P, and the 
side component of the stress in B; 
a line thru R, parallel to / gives the 
stresses in / and in D. These are 
marked and laid off at joints (5) 
and (11) respectively. Joint (4) is 
( Turn to page 68) 






DC-4 

Takes Shape 


Rapidly nearing completion in the Douglas plant at Santa 
Monica is the first of the 4-engined land transports engineered 
by and contracted for jointly by United. TWA. American. 
North American and Pan American. 


A THOUGH IT IS DIFFICULT tO pin 
Harry Wetzel or Arthur Ray- 
mond or any other Douglas official 
down to anything more definite than 
"early this spring” for flight tests on 
tire DC-4, it is a known fact (and we 
offer these pictures in evidence) that 
the construction work on the big ship 
is better than 90 per cent complete. 
It is a fair guess that the big job may 
be out of doors and into the air some 
time during April. 

The vital statistics on the ship 
(span 138 ft. 3 in.: length, 97 ft.; 
height 24 ft.) arc impressive enough, 
but a glance at the photograph of a 
couple of scale models on the oppo- 
site page tells the story more graphi- 
cally. Its gross weight is 64,000 lb., 
or nearly three times that of the pres- 


ent DC-3. Useful load is expected to 
be 20,000 lb., which will take care of 
42 passengers, a crew of five, 6,500 lb. 
of mail, express and luggage plus fuel. 
Although no figure has been given as 
yet, its top speed will very likely be 
well above the 220 m.p.h. mark at 
critical altitudes. Design landing 
speed is 68.5 m.p.h. 

The prototype machine will make 
its initial flights and will undergo its 


acceptance tests with four Pratt & 
Whitney twin-Hornet engines, de- 
livering a total of 5,500 hp. for take- 
off. Provision has been made in the 
contract and in the mounts for alter- 
nate installation of Wright engines. 

Although the ship will be tested as 
a normal airplane, provision has been 
made for supercharging the cabins of 
production models to maintain low 
level cabin pressures at high altitudes. 

Notes for “Believe it or not” ad- 
dicts: Cost of development to date oi 
completion of prototype, $1,500,000. 
. . . More than 500,000 engineering 
man-hours are tied up in the first 
machine. . . . Available take-off 
power exceeds by approximately 1,000 
horses the output of most of Ameri- 
ca's finest streamlined locomotives. 
. . . With one engine dead, the DC-4 
can maintain level flight and clear 
the highest mountain in the United 
States by nearly 5,000 ft. . . . The 
Douglas testing laboratories were busy 
for more than two years developing 
required information on materials and 
design; more than 100 major struc- 
tural tests to destruction were con- 
ducted; over 21,000 engineering and 
shop hours were used to prove and to 
check engineering designs and stress 
calculations. 


Layout lor the DCL4 cabin made up as 
a sleeper plane. 








Federal Trainer 

Two-Place Military Primary Trainer Built to Air Corps 
Specifications now available for export 


A S EXPERIMENTAL PRIMARY TRAIN- 
ING plane with it number of 
interesting structural characteristics 
has been designed and built by the 
Federal Aircraft Corp. of Linden- 
hurst, L. I., N. Y. under the super- 
vision of L. Charles Cox and Murray 
Berkow. The machine is powered 
with a Wright 760 ET Whirlwind 
engine developing 225 hp. at 1900 

' The fuselage is in two parts bolted 


together just aft of the rear cockpit. 
The forward portion is of welded 
steel tube covered entirely by sheet 
aluminum alloy. Interesting feature is 
the fact that the fuselage covering 
panels are attached by means of 
Dzus fasteners, easily removable to 
give access to controls or equipment 
for maintenance and adjustment. The 
rear portion of the fuselage is of a 
semi-monocoque, all-aluminum alloy 
construction. 


The landing gear is full cantilever 
type hinged at the lower longerons. 
A torque arm extends vertically up- 
ward from the upper end of each leg 
and oleos are attached to the torque 
arm and to the fuselage structure at 
the center line of the airplane just 
below the thrust line. The legs are 
faired with quickly detachable alumi- 
num alloy sheets. General Streamline 
wheels with mechanical brakes are 
fitted. The tail-wheel is also by Gen- 
eral with standard arm type steerable 
knuckle. 

The wings are constructed of 24 ST 
aluminum sheet, fabric covered. The 
leading edges are covered with alumi- 
num sheet, riveted to the front spar 
and to the nose ribs. Double drag 
wire bracing is installed. Ailerons are 
in the lower wing panels only and 



are interchangeable. Interesting main- 
tenance feature is the removable wing 
tips which are constructed separately 
and are attached to the main panels 
by external tension bolts. Upper and 
lower wing tips are interchangeable. 
In case of damage to the wing tips, 
they are easily removed and replaced. 
All hinge pins and attaching bolts 
for main assemblies are either outside 
the skin or just inside the skin line 
so that no cover plates need be re- 
moved or access doors opened for in- 
spection and maintenance. 

The wing truss is composed of a 
single lift strut with N-type intcr- 
piane struts. This arrangement makes 
rigging much more positive than 
through the use of wires. 

In test flights at Wright Field 
(Dayton) it was reported that the ma- 
chine was very maneuverable and al- 
though it will not spin involuntarily, 
it may be spun deliberately with easy 
and positive recovery. It is said to 
be able to clear a 50-ft. obstacle after 
a run of 750 ft 

The specifications and performance 
figures given by the manufacturer for 
a gross weight of 2820 lb. (including 
two pilots and 40 gal. of fuel) are as 
follows : 


Weight empty 2120 lb. 

Useful load 700 lb. 



Fuel capacity . 
Oil capacity 
Upper wing span 


Overall length 
Overall height . . 
Tread of landing gear 


40 gal. 

4 gaL 
33* ft. 
30* ft 
. 308 sq.ft 
25 ft * in. 


(nurntalj . 100 in. 


Maximum speed (sea level) . . 128 m.p.h. 

Stalling speed (sea Level) 42 m.p.h. 

Rale of climb (sea level) .800 ft. per min. 

Service ceiling 17000 ft 

Endurance at operating speed 4.05 hr. 

Range at operating speed 405 mi. 



Noorduyn 

Norseman 


Well known American designer turns out a load 
carrier for Canadian service that is attracting 
wide attention among back-woods operators. 


D esigned and built to meet the 
wide variety of conditions en- 
countered by the commercial operator 
in Northern Canada, the Noorduyn 
Norseman is now offered in an im- 
proved version featuring many minor 
refinements incorporated as the result 
of operating experience/ 

The "Norseman'' made by Noor- 
duyn Aircraft Ltd., Montreal, Canada, 
is primarily a single engine, high-wing 
strut-braced cabin monoplane of mixed 
construction. Normal passenger ca- 
pacity is nine plus the pilot. Although 
the Pratt & Whitney Wasp Type 
S3HI of 550 h.p. is standard equip- 
ment, the Wright R975-E3 engine of 
420 h.p. is also offered, together with 
the Hamilton-Standard controllable 
propeller. 

Not only is the “Norseman" avail- 
able with two different power plants, 
but it is also designed for use from 


land, snow, or water ; being optionally 
fitted with wheels, skis, or floats. Also 
in line with its all-purpose nature the 
“Norseman” has been built to operate 
as either a freight or passenger plane, 
with further provision for service as 
an ambulance plane, for aerial pho- 
tography, troop transport, or luxurious 
private owner accomodations. 

Specifications as a landplane : 


Span— 51 ft. < 
Length — 32 ft 
Height— 10 ft. 
Wing area-325 sq 


Wing area— 325 sq. ft. 

Weight empty — 3675 lbs. as freighter; 

3733 lbs. as passenger plane. 

Disposable load — 2775 lbs. as freighter; 

2717 lbs. as passenger plane. 

Gross weight — 6450 lbs. 

Powerplant — Wasp S3HI engine — 550 h.p. 

H&gSdtf 5,000 ft— 170 m.p.h. 
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FRANKLIN 

AC-150 

A new engine with an old name for light aircraft. 


A iKCoouiD Motors Corporation, 
Syracuse, N. Y., announce a new 
engine for light aircraft on which 
ATC tests arc now under way and 
which is scheduled to start production 
early in March. The new engine has 
been developed by the former engi- 
neering chiefs of the old Franklin 
Automobile Company. The present 
company owns the Franklin name, 
trade-mark and patents. 

The AC-150 engine has 3j" bore 
and 3$" stroke, giving 150 cu.in. The 
idea of keeping the stroke-bore ratio 
at unity was to keep the piston speed 
down to a minimum. 

The crankcase is of a high strength 
aluminum alloy with a removable top 
cover which acts as the truss member 
for tying the top together. 

Main bearings are of the inter- 
changeable type, steel backed with bab- 
bitt lining. The propeller thrust is 
taken on the long bearing next to the 
propeller. 

The oil pump is submerged beneath 
the level of the oil and incorporates 



aluminum housings with duralumin 
gears. In the pump housing is lo- 
cated the relief valve which has a 
fixed adjustment, the adjustment be- 
ing set to open the relief valve at 
50 pounds pressure. 

The engine is full pressure lubri- 
cated throughout, including valve 
rockers. Being a wet sump type en- 
gine, the need for extra tanks and 
plumbing for the oil system is elimi- 

Cylinders are individually cast with 
the valve rocker box an integral 
part of the casting. These castings 
are of British “Y” alloy. 

Into the cylinder is shrunk a ni- 
resist liner which has a coefficient 
expansion of .00001 as against 
.0000123 for the cylinder casting. 

Valve seats and the exhaust valve 
guides also are of ni-resist cast iron, 
both of these having a shrink fit of 
approximately .0035. The intake guide 
is of ordinary cast iron and the 
exhaust guide is of nickel and chrome. 

Each cylinder has a single rocker 
box enclosing two Wilcox-Rich valves, 
each of which has a different axis. In 
other words, the valves are staggered 
slightly in order to provide sufficient 
area for the air to flow across the 
engine properly. 

The rocker arms operate through 


bronze bushings on hollow hardened 
pins through which oil passes to lu- 
bricate the entire valve mechanism. 

Each cylinder has a provision for 
two spark plugs, both mounted on the 
top side of the engine. Both spark 
plugs are located in a recess. 

The intake valve has a clear diam- 
eter and the exhaust valve 1 iV'. 
The lift of both valves is j" with 
valve stems j" in diameter. Dual 
valve springs are used with the small 
inner spring stressed very low and 
used chiefly as a safety measure in 
case of failure of the outside spring. 
Each valve is operated by a rocker 
arm and a push rod in the Wilcox- 
Rich hydraulic lifter which is en- 
closed against possible oil leakage. 

Hydraulic valve lifters are controlled 
by engine oil pressure and automatic- 
ally compensate for the expansion of 
valve gear up to .200 backlash. They 
eliminate valve maintenance between 
main overhauls, increase valve gear life 
by reducing backlash. 

Oil from the pump is forced 
through to headers and on to the 
hydraulic unit where clearance is prop- 
erly adjusted. The initial clearance 
at the valve stem is set at .040, which, 
of course, is eliminated as soon as 
the oil enters the system. 

The one-piece, forged alloy steel, 
four-throw crankshaft has four count- 
erweights and is drilled for lightness 
and pressure lubrication of the crank 
pins and main bearings. One of the 
unusual features of the crankshaft is 
the fact that the propeller inner flange 
( Turn to page 42) 
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LYCOMING 0-145 


Aviation Manufacturing breaks into 50 h.p. class 



case is split on the center-line, and 
each half of the case together with 
each bank of two cylinders is cast in 
one piece of semi-steel. A ground 
finish, metal to metal contact, makes 
possible assembly of the two halves 
into a very rigid structure. Ease of 
maintenance is assured by provision 
of removable top cover and bottom pan. 

The internal webbing, and crankcase 
walls support the three replaceable 
steel backed babbitt-lined precision 
type main bearing shells which carry 
the crankshaft. The shaft is a one 
piece steel forging drilled for light- 
ness and pressure lubrication to main 
and connecting rod bearings. Four 
throws are incorporated, with three 
main bearings to provide rigid sup- 
port. A spur gear driving the cam- 
shaft is attached to the rear of the 
crankshaft by dowels and screws. 

Two-piece forged steel connecting 
rods are provided with bronze bush- 
ings at the piston end and babbitt- 
lined bearings on the crank pin end. 
Cylinder heads are independent alumi- 
num alloy castings attached to the 
cylinder block by studs and nuts, with 
soft aluminum and copper gaskets and 
a small pilot diameter in the cylinder 
head to prevent leakage at this point. 
Valve gear is fully enclosed, both 
valve rockers being accessible by re- 
moving a single cover attached to the 
head by studs and nuts, while the 
push rods are enclosed by a one-piece 
tube held between the head and case 
by the head attaching bolts. Pistons 
are of LO-EX aluminum alloy ribbed 
under the head and machined for 


treated alloy steel forging' drilled for 
lightness and for oil passages. Mush- 
room type steel cam followers operate 
directly in the crankcase section. Push 
rods are of steel tubing with hardened 
ball ends. Forged steel rocker arms 
are supported on full floating pins. 

A feature of the engine is provision 
of four platform type mounting bosses 
cast integral with the crankcase and 
readily adaptable to use of rubber 
bushings. This type mount permits 
removal of engine attaching bolts 
without use of a lift hoist. The pro- 
peller hub rear flange is forged in- 
tegral with the crankshaft. A small 
pilot on the hub rear flange locates the 
propeller hub accurately. Six through- 
bolts are used to clamp the hub to 
the flange and dowels pressed into the 
rear hub flange drive the propeller. 

A Scintilla SF-4L magneto is 
of the engine 


three compression rings above the 
piston pin and an oil control ring in 
the skirt. The full floating piston pin 
is located by means of aluminum alloy 
buttons inserted in each end. The in- 
duction system incorporates the “cen- 
ter zone” principle with the distribut- 
ing portion of the manifold cast in- 
tegral with the oil pan portion of the 
case and constantly immersed in oil. 
Each cylinder has a separate intake 
pipe of steel tubing attached at both 
ends with rubber tubing and clamps. 

Lubrication is under pressure from 
a gear pump to all main, connecting 
rod and camshaft bearings and to the 
accessory case. Valve gear is lubri- 
cated automatically and piston and 
piston pins are lubricated by spray. 
An oil baffle strainer is located be- 
tween the oil pan and crankcase. To 
permit proper venting a ball-check 
vent is provided in the top cover. 


n the r. 


d of 


the crankshaft. The gear type c 
pressure pump is driven from the 
■ rear end of the camshaft. The stand- 
ard tachometer connection is on the 
camshaft centerline at the rear of the 
engine. A Bendix-Stromberg NA-S2 
carburetor is attached at the bottom. 


Struke 31 in. 

Compression ratio 575 to I 

Piston displacement ... 144.5 cu. in. 
Power rating (sea level) 


Magneto Scintilla SF-4L 

Spark plugs . BC or Champion 

Carlraretor Stromberg NA-S2 


.60 lb. per hp hr 
Oil consumption . . . 025 lb per hp. hr. 

Weig.it dry ISO lb. 

Shipping weight 
Overall h ' 

Overall w 
Overall le „ 

Mounting bolts. lour (I in. dia.) 
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( Continued from page 41) 
is the same type as used on the high- 
output models. The drive is taken 
from front end of the crankshaft at 
a point of minimum torsional vibra- 
tion and transmitted through a single 
tubular shaft to accessory drive gears 
at the rear, the natural flexibility of 
this shaft eliminating the transmis- 
sion of vibration and shock loads to 
the accessory or their driving gears. 

The engine is equipped with stand- 
ard drives and mount pads for starter, 
generator, fuel pump, and tacho- 


A.T.C No 187 

Bore . . 4J in. 

Stroke H In. 

Displacement 411 cu. In. 

Compression ratio 6 5 to 1 

Fuel .80 Octane 

Rated sea level periorrnar.ee 

Full Throttle 

Brake Horsepower 165 

r.p.m 2450 

Recommended Cruising Limits 

Brake Horsepower 125 

r.p.m 2250 

Dry Weight (with standard equip- 
ment) 350 lb. 



STINSON SR9-A 

A new Reliant invades the medium priced field 


P riced at 57485.00 at Wayne, 
Michigan, to compete with smaller 
two and three passenger planes, the 
four passenger Model SR9-A Stinson 
was shown publicly for the first time 
at the Chicago Air Show. The Model 
A is a full sized Reliant powered 
with the 225 HP Lycoming Motor, 
which drives a Hamilton metal ad- 
justable propeller. The motor is 
equipped with automatic valve lubri- 
cation, which enables the engine to 
be flown 14,000 miles between checks. 

Standard equipment of the Model A 
Reliant conforms to those features 
commonly associated with Reliants in 
the past and includes: electric starter; 
hydraulic brakes; trailing edge vac- 
uum flaps; rounded safety glass wind- 
shield and cabin windows also of 
safety glass; wide, full cantilever 
landing gear with springdraulic shock 
absorbers; all metal internal construc- 
tion in wings and fuselage; full 
NACA Cowling, wheel pants and full 
fairing throughout. 


External finish is up to customary 
Stinson standards. The fuselage is 
dark blue, highly polished, with a con- 
trasting silver stripe. The gulled 
wings are trimmed in a design domi- 
nated by silver with a dark blue con- 
trast. 

The cabin is designed to give plenty 
of room for four persons. In fact, 
the rear seat is the same width found 
in many cars where three persons are 
carried in the rear seat. Both front 
pilot seats may be adjusted fore and 
aft and the seat backs may be set at 
different reclining angles. Upholstery 
is cloth throughout Controlled venti- 
lation and cabin heater, assist cords, 
dome light and ash trays are provided. 
Dual controls are standard equipment, 
as are navigation lights, tool kit and 
license numbers. Instruments are 
mounted in a shock proof indirectly 
lighted panel and include Kollsman 
air speed, compass, altimeter, tachome- 
ter, oil pressure and temperature 
gauges. 


Franklin AC- 150 

( Continued from page 34) 


is forged as an integral part of the 

Another innovation of this Franklin 
AC-150 engine is the use of “Celeron" 
timing gears. It was found that these 
gears are definitely more quiet and 
longerlived. 

The oil capacity of the crankcase 
is four quarts and the maximum con- 
sumption of the engine is approxi- 
mately one ounce of oil per hours 
when operating at 2400 r.p.m. under 
full throttle operation. 

The alloy steel connecting rods are 
of conventional design with a bronze 
bushing pressed in the upper end for 
the piston and lubricated by splash 
within the engine case. The big end 
bearing is of the replaceable thin steel 
filled type with a copper lead lining. 

Pistons are Ray Day designed and 
cast of aluminum alloy. The piston 
pins are full floating and are re- 
strained by an alloy steel spring at 
each end. The piston carries Perfect 
Circle $ inch, Type 200 rings in the 
top groove, a Simplex i inch molium 
ring in the next groove. The pistons 
are fitted with .0075 inch clearance, 

Carburetion is by a Stromberg 
NA-S2 up-draft carburetor with 1/18 
inch venturi and No. 52 main jet. 
Aluminum intake pipes connect the 
manifold separately to all four intake 

The Franklin AC-150 engine is 
regularly supplied with single Scin- 
tilla magneto with single plugs. It 
is also available with dual magnetos, 
or with single Scintilla and Auto-Lite 
generators, or with dual Auto-Lite 
ignition. 

A self-contained cooling system can 
also be supplied for this engine, — or 
it can be cooled from the propeller. 
The self-contained system incorporates 
a centrifugal blower mounted on the 
crankshaft and suitable housings for 
conducting air to each cylinder in cor- 
rect proportions. 


General Specification! 

Bore: 38" 

Stroke: 38" 

Displacement: 150 cu.in. 

Compression ratio: 6.5:1 
Fuel: Gasoline 70 octane, 73 octane or 
better recommended. 

Power Rating: 50 hp. at 2400 r.p.m. 
Weight: 154 lb., single ignition. 

Width overall: 348" 

Length overall: 274" 

Height: 188" 

Mounting: Four supports integral with 
the crankcase, 10 in. across, 101 in. 
lengthwise. 



ALEXANDRIA 

^ # ^2Sfc # BAGHDAD Of* : ^ 

' f: h 1 

fcgil 


I , , 


1 

m. ' , 


ROYAL DUTCH AIR LINES 

LOCKHEED 14 
Powered by WRIGHT CYCLONES 

Super-speed Lockheed 14 transports, powered by Wright Cyclones, 
are now being delivered to K.L.M. (Royal Dutch Air Lines) for 
its European and West Indies-South American operations — and 
to K.N.I.L.M. (Royal Netherlands Indies Airways) for use in the 
Dutch East Indies. 

The new Cyclone-powered Lockheed 14 has a high speed of 260 
m.p.h. These swift airliners will provide Europe’s fastest air 
transportation. They will be used on K.L.M. routes which spread 
in all directions from Amsterdam serving London, Paris, Berlin, 

Vienna and many other important cities of Europe. 

K.L.M. will also use Lockheed 14 transports on its major service 
between the West Indies and South America— extending from the 
island of Barbados to Trinidad and on to La Guaira, Curacao, 

Aruba, and Maracaibo, Venezuela. 

K.L.M. (Royal Dutch Air Lines) and its associate company 
K.N.I.L.M. (Royal Netherlands Indies Airways) is the world's 
pioneer airline system— extending from Amsterdam, Holland to 
Batavia, Java— a distance of 9000 miles. 

Wright Cyclones power all of K.L.M. 's great fleets of Douglas 
DC-2 and DC-3 airliners. These giant planes fly from Amsterdam, 

Holland to Batavia, Java in 554 days— compared with 3 weeks by the 
fastest rail-water travel. K.L.M. recently completed, with a Cyclone- 
powered Douglas DC-3, its 500th round trip to the Far East. 
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United "hoop-loop" 

New device tested 
on ground stations 


Encouraged by the success of their 

tion with their planes, United Airlines 
have developed an electrostatically- 
shielded loop of large dimensions, to 
be used in ground stations. The loop, 
about 5 feet in diameter and of thin 
section, closely resembles a large hoop. 


static component of the incoming 
wave from affecting the receiver. The 
magnetic component, on the other 


of an insulation segment in the tube. 
Since static is primarily an electro- 
static effect, the loop discriminates 


against static in favor of the signal 
The success of this principal in flight, 
in the special type of “snow” static 
encountered in the upper air, depends 
upon the strength of the static. Its 
effectiveness against .ground static 

ground stations) is now the subject 
of study by United engineers. 


Radio Navimeter 

Navigating calculator for 
radio direction-finders 

The L.M.T. Laboratories of Paris, 
a subsidiary of the International Tele- 
phone and Telegraph Company, have 
designed a compact calculating instru- 
ment, called "Radio-Navimeter”, 
which can be used for translating the 
indicated bearings of any navigation 
instrument (magnetic compass, gyro 
compass, or radio direction-finder) 
into the bearings relative to true geo- 
graphical north or magnetic north. 
The device contains a cam mechanism 
which automatically introduces the re- 
quired compensation for the quadran- 
tal error of the radio-compass. 

One side of the calculator contains 
three separately-rotatable compass 
cards, one for geographical bearings, 
one for magnetic bearings, and one 



for radio-compass bearings, the latter 
being compensated. Two arms, ro- 
tatable about the center, arc used for 
lining up the three compass cards 
according to the requirements of the 
problem. On the reverse side of the 
calculator is a small circular slide- 
rule, and tables of angular values 
needed for computing ground speeds 
and distances traveled. The instru- 
ment measures about 6 inches in di- 
ameter, and weighs about 10 ounces. 
The quadrantal error cam is cut ac- 
cording to the requirements of the 
installation with which the calculator 
is to be used. If the error curve is 
known, the pilot may cut the cam 
himself. 


D of C Radio Report 

Jackson Reviews 
Instrument Landing 

All pilots and aircraft radio engi- 

landing problem should obtain a copy 
of "Report on the Status of Instru- 
ment Landing Systems”, written by 
W. E. Jackson, Chief of the Radio 
Development Section of the Bureau of 
Air Commerce, published by the De- 
partment of Commerce. The history 

pletely and fairly treated, from the 
earliest Bureau of Standards work in 
1919, to the 1937 recommendations of 




ment aircraft for national defense the world over. Aerodynamic improvements and structural refine- 
ments give the Model 166 striking power undreamed of but a few short years ago . . . This new 
ship is available for export. We will be glad to quote delivery dates to interested governments. 


THE GLENN L. 


MARTIN 


COMPANY 




OLLSMAN 

ELECTRICALLY HEATED 

rOT-STATIC TUBE 


ICE will not form on the critical surfaces of the 
Kollsman Electrically Heated Pitot-Static Tube 
— assuring continuous accurate operation of 
the Air Speed Indicator, Altimeter and Vertical 
Speed Indicator under all flight conditions. 

The design of the Kollsman Pitot-Static Tube 
— mechanical, aerodynamic and thermal — is 
based upon exhaustive wind-tunnel and flight 
tests. All elements are enclosed in a one-piece 
copper shell of correct aerodynamic form. The 
heating element is hermetically sealed within 
the shell. The tube itself is rain-proof and self- 
draining, both on the ground and in flight, and 
no amount of water can put it out of action. 


Electric supply is automatically regulated, 
giving maximum heat at low temperatures, yet 
so reducing the current at high temperatures 
that it is impossible to burn out the heater. The 
electrical connections are permanently welded. 

The Kollsman Electrically Heated Pitot-Static 
Tube, Type 172B, is for mounting, as shown, at 
the lower end of a vertical streamline tube. Two 
other types are available — Type 369, for the 
forward end of a horizontal round tube, and 
Type 359, for the upper end of a vertical stream- 
line tube above wing or fuselage. 

Specifications and more detailed informa- 
tion will gladly be supplied on request. 


KOLLSMAN 

PRECISION AIRCRAFT INSTRUMENTS 


KOLLSMAN INSTRUMENT COMPANY 
INCORPORATED 


the airlines. The report is 31 pages 

the author manages to make clear the 
methods used by the Bureau, by the 
Army, by Lorentz, by Bendix, United 
Airlines, TWA, and Washington In- 
stitute of Technology. An excellent 



Two New Transmitters 

The "Shreve-Aero" and 
the AR-30-W for private flyer 


Air Radio, of the Chicago Municipal 
Airport, at 5214 W. 63rd Street, Chi- 

Model AR-30-W, intended for private 
aircraft The entire transmitter and 


chassis, eliminating the need of extra 
power cables. Fixed, locked tuning 
is employed, crystal controlled, with 
the standard 3105 kc. itinerant fre- 
quency. Any other frequency between 
2000 and 6500 kc. can be supplied. 
The output is thirty watts, 100 per 
cent modulated. Four type 6L6 tubes 
are used. The unit contains a volume 
control for adjusting the volume of 
side tone supplied from the micro- 
phone to the headphones. The price, 


trailing-wire antenna, is $250. 

The Radio Laboratory of the Park 
Hill Airport at Denver, Colorado, 
announces a 3-tube light-weight 


private flyer, capable of delivering 15 
or 35 watts, depending on the power 
supply used. The three-frequency 
type (3105, 3120, and 6210 kc.) 
measures 9f by 8j” by 71", and 
weighs 22 pounds. The price range 
is from $342.30 to $457.45 depending 
on the number of crystal frequencies 
included. The dynamotor power sup- 
plies arc mounted integral with the 
; transmitter. Antenna reels, and other 


phone, and ignition Alters, etc., can be 
supplied by the same company. The 
transmitter installation includucs a 


22-lb. Transmitter 

Western Electric Exhibits Midget 
at Chicago 

A NEW LIGHT- WEICHT TRANSMITTER, 

exhibited for the first time at the 
Chicago Show, has been announced by 
Western Electric. The new model, 
designated as model 25A, weighs but 
22 pounds including power unit, and 
measures 7i" by 5" by 4j". Two 
6L6 tubes are employed, delivering 15 
watts, crystal-controlled, to a properly 
matched antenna. The transmitter is 

frequencies of *3,105, 3,120, and 6,210 
kc. but any frequency between 2,800 
and 6,400 kc. is available for use, in- 
cluding the 42 airline frequencies. 

A relay incorporated in the trans- 
mitter permits the same antenna to be 
used both for transmission and recep- 
tion. The relay is controlled by a 
push-button attached to the micro- 
phone, which the operator “pushes-to- 
talk”. All necessary cables are sup- 
plied with the unit. 

Other new Western Electric aircraft 
radio equipment includes a larger 
transmitter, the type 13CA, which 
covers both long and short waves, 330 
to 500 kc. as well as 1,500 to 7,200 
kc. The lower frequency band is use- 

coastal stations. The output, 50 watts, 
can be fed to a 200-foot trailing an- 
tenna, even at the lowest frequency, 



■light into a reading on the visual direction 


use being made of a special loading 
coil for this purpose. The total 
weight, including loading coil is 49 
lb. and 9 oz. The crystal maintains 
frequency control to within 0.025 per 
cent of the operating frequency, 
throughout the temperature range 
from —20 to +60 degrees Centigrade. 

A band-pass Alter, designed for use 
in connection with the simultaneous 
radio range and weather broadcasts 
from the Bureau of Air Commerce 
stations, has also been made available 
by Western. A three-position switch 

vide both range and voice, range 





Criley Starter 

An interesting new gadget for the 
light plane owner 

Having the distinction of being 
die first approved type starter for light 
aircraft, the Criley hydro-gas engine 
starter has already met with favor 
among many operators of Piper Cubs, 
Taylorcraft, and other light planes. 
Although purely a manually operated 
starter in principle, being actuated by 
the pilot through the medium of air 
pressure and oil, the Criley starter is 
a practical cockpit installation which 
should prove invaluable to operators 
of light seaplanes, and which elimi- 
nates any necessity of climbing out 
of the cockpit to start the engine on 
any light plane. This is not only a 
feature of convenience, but also a 
marked safety factor. 

Manufactured by the Criley Air- 
craft Industries of Downey, Calif., 
the Criley starter generates power to 
turn the engine over from energy 
stored in an air pressure chamber 
through hydraulic action. Initial en- 
ergy is applied by means of a piston 
actuated by a depressing screw turned 
by hand (by means of a crank) on 
the instrument board, or adjacent to 
it. When the piston has been de- 
pressed, a lever is tripped and the 
stored energy is released against a 
movable piston in the starter cylinder 
which actuates a rack against the 
starter gear to turn the engine over 
one full revolution. In case the engine 
does not start on the first turn this 
cycle may be repeated in less than a 

The Criley starter is not only of 





relatively low price, but it is of ex- 
tremely low weight, only 4.9 lbs. com- 
plete. Also, most of the parts are of 
standard automotive manufacture, of 
low cost and readily obtainable for 
replacement. Since the air pressure 
energy stored for operation of the 
starting cycle reaches a pressure of 
approximately 700 lb. per sq. in. the 
starting action is much more vigorous 
than is possible in pulling the pro- 
peller through by hand, and it is 
claimed that this rapid turn-over pro- 
duces relatively quick starts. In the 
event of a back-fire the starter merely 
recharges itself automatically and is 
ready to be tripped again without the 
necessity of hand charging. — Avia- 
tion, March, 193S. 

Do-All Contour 
Machine 

A filing machine for the small 
shop 

A NEW LOW PRICED MODEL of the Do- 
all contour machine has just been 
placed on the market by Continental 
Machine Specialties, Inc., Minneapolis. 
It is designated as the V16, due to its 
new 16" throat capacity and two 
ranges of infinitely variable speed. 
This new model is styled on the lines 
of the company's Metalmaster. It in- 
corporates many of the features of 
the larger machine, such as, auto- 
matic butt welder built-in, and four- 
way table tilt. 

It is of heavy welded steel construc- 
tion. When filing, the machine has 
a new two-piece file backing member, 
which makes it unnecessary td remove 
anything for internal filing operation. 

The lower range of speed is from 
75 to 450 ft per minute. The upper 
range is from 450 to 2.800 ft. per 
minute. Thus, shops may handle pro- 
duction sheet metal fabricating on 
this new machine tool, as well as 
Do-all tool room work. As on previ- 
ous models, a Job Selector tells the 
correct speed to use for each job, 
whether sawing, filing or polishing. — 
Aviation, March, 193S. 


Kinner Replacements 

Air-Parts Secures ATC on parts 

Unique in the field of supplying 
engine replacement parts is the action 
of Air-Parts, Inc., Glendale, Calif., in 
fitting a standard Kinner K-5 engine 
with a number of special replacement 
parts and running an official ATC 
fifty hour test under B of AC super- 
vision. Among replacement parts ap- 
proved as a result of this run, but 
manufactured by Air-Parts, Inc., in- 
stead of the original manufacturer, 
are pistons, valves, nose section, cyl- 
inder heads, cam follower guides, valve 
guides, etc. Air-Parts, Inc., operates 
its own machine shop in connection 
with a wide mail order parts business 
extending throughout the United 
States, Canada, Mexico, Alaska, and 
South America. W. B. Hawkins, 
president of Air-Parts, reports a sub- 
stantial increase in the demand for 
Kinner parts as a result of obtaining 
ATC rating. — Aviation, March, 1938. 



Brazing Alloy 

Developed for use at unusually 
low temperatures 

Because it permits brazing at un- 
usually low temperatures, avoiding 
damage to structure of the metals 
being joined, the new Easy Flo Braz- 
ing Alloy introduced by Handy 8c 
Harman, (82 Fulton St., New York), 
is of special interest to the aviation 
industry. Easy Flo flows freely at 
1175 deg. F. and works equally well 
on both ferrous and non-ferrous met- 
als. It is being widely used for join- 
ing stainless steel, monel metal, and 
many chrome nickel and copper- 
nickel alloys. It is also useful in 
joining dissimilar metals at low tem- 
perature. — Aviation, March, 1938. 


"Grabit" Boat Hook 

A handy accessory for seaplane 

A new invention which has a dis- 
tinct place in sea plane equipment, lias 
recently been placed on the market by 
the Thomas Laughlin Co., manufac- 
turers of marine and industrial hard- 
ware, of Portland, Maine. This item 
is known as the “Grabit" Boat Hook 
and is of greatest assistance in secur- 
ing planes to mooring ring. A light 
line is spliced into the eye of the boat 
hook and the other end made fast on 
the plane. When the hook engages 
the ring, it is locked in place by the 
tongue, shown in the illustration. The 
boat hook handle detaches itself from 
the hook and thus the plane is quickly 
moored. 

The “Grabit” Boat . Hook has been 
approved by the British Air Ministry. 
Its application to aviation was devel- 



oped by Mr. Olcott S. Payson, of the 
Thomas Laughlin Co., a licensed pilot 
of many years standing, formerly as- 
sociated with Skyways, Inc., of Boston, 
Mass.— Aviation, March, 1938. 

Fills Tanks From 
Bottom 

Valve unit developed by Thos. L. 
Siebenthaler 

Developed by the Thos L. Sieben- 
thaler Mfg. Co., 410 West Sixth St., 
Kansas City, Mo., manufacturers of 
aeronautical supplies, a new valve fills 
fuel tanks from the bottom instead of 
the top as at present. What sounds 
at first like a gag is really seen to be 
an idea of merit on second thought. 
Not only do airline attendants waste a 
great deal of time climbing up on the 
wings of transport planes to fill the 
fuel tanks, but they also damage the 
plane to some extent in thus climbing 
over it Moreover, the personnel also 
suffers damage for insurance records 
show that more than a score of men 
were hurt during 1937 in falls from 
airplane wings while engaged in filling 
wing fuel tanks. And one of these 
men was permanently incapacitated 
by injury. Furthermore, with trans- 
port planes growing larger the prob- 
lem of fueling them will become acute. 
To offset this problem the SpecDee 
valve has been developed under pat- 
ents of the Fog Nozzle Co. of Los 
Angeles, Calif. The SpeeDee valve is 
a leak proof unit in the bottom of the 
tank. To use it requires a special 
make-up unit on the end of the fueling 
hose, as well as a bottom fuel gauge 
and a special vent. This complete 
system lias been perfected by the 
Siebenthaler Company and is now be- 
ing supplied on test to several airline 
operators. The fuel gauge reading 
on the under side of the tank is actu- 
ally leak proof, and shows the oper- 
ator what quantity of fuel is in the 
tank being filled, thus speeding up 
the operation. The special vent is 
incorporated in the regular top filler 
cap, thus leaving the regular filler cap 
for use in filling the tanks at stations 
where the SpeeDee valve equipment is 
not used. The SpeeDee valve and 
make-up unit are for all practical 
purposes both foolproof and leakproof. 
Through their use the tank may be 
filled or drained from the bottom, or 
the operator may draw off a fuel 
sample, all without disconnecting the 
make-up unit from the valve. The 
SpeeDee valve has been developed 
in two models to date, one having 


a capacity of 150 gal. per minute at 
a fuel hose pressure of 20 lb. per 
sq.in., and the other a capacity of 
250 gal. per min. at a pressure of 
40 lb. per sq.in. Due to the use of a 
special spring and gravity valve in 
the SpeeDee valve unit it is possible 
to connect and disconnect the make-up 
unit without loss of fuel. Heavy rub- 
ber tires, or buffers, arc mounted on 
the makeup unit in order to permit the 
operator to handle it freely, even 
roughly, without damage to the valve 
parts. — Aviation, March, 1938. 



Internal gravity and spring loaded pie- 
valve body, spring, and cap 
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T AST year Cliargeurs Reunis, famous Frenck steam- 
1 skip line . . . tkrougk its newly-formed suksidiary 
Aero M aritime . . . opened a 3,000 mile air service 
along tke west coast of Africa ketween Dakar and 
Pointe Noire . . . selecting for tkis operation a fleet 
of tkree Sikorsky ampkikions. Tkese Sikorskys kave 
performed so krilliantly tliat increasing patronage kas 
required additional equipment . . . Another S-43 is 


Sikorsky Aircraft 


BRIDGEPORT, CONNECTICUT 

ONE OF THE FOUR DIVISIONS OF UNITED AIRCRAFT CORPORATION 


DANIEL SAYRE 



U.S. Industry Breaks All Records 






Lockheed Booms Ahead 

Current operations of Lockheed Air- 
craft Corporation reached a new record 
level during January. A $742,000 order 
from Trans-Canada Airlines for an 
additional six Model 14 transports 
brought the Lockheed backlog of unfilled 
business to a new high mark of 
$0,572,000, as compared with $5,830,000 
on January 1. Total deliveries for the 
year 1937 were eighty-eight planes 
representing sales of $4,750,000. In 
addition to its commercial business 
Lockheed is making a strong bid for 
military business. First military plane 
was the XC-35, a stratosphere version 
of the Electra which is now success- 
fully demonstrating sub-stratosphere 
flying in the hands of Army personnel. 
A modification of the Model 14 is now 
being tested by the Army for possible 
use as a cargo plane. The company is 
bidding for Army orders on a high 
speed six passenger commercial trans- 
port, and will also bid for business with 
a tactical type craft in the near future. 
During 1937 the Lockheed Corp. com- 
pleted a million dollar building pro- 
gram bringing total plant area to 
240,000 sq. ft. 


Half A Million Profits 

North American Aviation, Inc., 
Inglewood, Cal., completed its most 
successful quarter in the three 
months ended December 31, 1937. 
Earnings for the quarter exceeded 
the figure of $227,055 earned for 
the full nine months preceding, indi- 
cating earnings for the full year in 
excess of $454,000, as compared with 
net profits of only $4,230 for the full 
year 1936. North American's backlog 
of unfilled orders now approximates 
$10,502,000 and plant payroll totals 
more than ”.200 persons. 


Cessna Doubles ’3S Figures 

Net sales of Cessna Aircraft Co. in 
1937 were 112 per cent greater than 
in 1936. Dwane Wallace, president, 


stated last month. Sales totaled approx- 
imately $300,000, against $141,567 in 
1936. Fifty planes were sold during 
the year, against 34 in 1936. 

Mr. Wallace pointed out in the re- 
port of sales that the planes were 
being used in 10 different fields of avia- 
tion, including air photography, crop 
dusting, oil surveys, government 
weather flying, ambulance service, 
charter and air taxi service, business 
executives, sportsmen pilots, freight 
and express service and flying schools. 

To start off the new year right, 
Cessna has already contracted to de- 
liver 15 Airmasters to Mai Carberry, 
Pacific Coast distributor. Price in- 
volved is placed at $105,000. 


Adds New Shops to New Plant 

Douglas Aircraft has completed a 
$310,000 building program under which 
its plant was enlarged to a total floor 
area of approximately one million 
square feet, making it one of the larger 
refined-product industrial plants in 
America. The latest additions include 
a raw stock storage and receiving 
building measuring 75 by 380 ft., and 
a new assembly building measuring 
200 by 600 ft. Both additions were 
designed by Architects Edward Cray 
Taylor and Ellis Wing Taylor. F. W. 
Conant, Douglas assistant general 
manager, supervised construction of 
the units. L. N. Davis, plant engineer, 
coordinated the work of the several 
contractors and supervised installation 
of electrical and mechanical equipment. 


Ten Bombers a Month 

Consolidated Aircraft Corporation, 
San Diego, with orders for approxi- 
mately one hundred Navy flying boats 
on the books, reported as of Feb 1, 
that deliveries were averaging ten 
patrol planes per month, with current 
business sufficient to maintain the com- 
pany on a full production schedule for 
one year. Total unfilled orders as of 
Feb. 1, stood at approximately $14,000,- 
000 compared with total deliveries 
during 1937 of about $12,000,000. 


Business Is Fine, Martin 

Glenn L. Martin last month an- 
nounced his company has a $17,500,000 
backlog of unfilled orders, the largest 
in the company’s history, which he said 
reflected “the progress already made 
in the company’s program of expan- 
sion, advanced technical development 
and increased production. 

“The company is entering a period 
of growth and increased activity in the 
production of advanced types of air- 
craft for the world market,” he added. 

Simultaneously Mr. Martin an- 
nounced the following promotions had 
been approved by his Board of Direc- 
tors: J. T. Hartson to the position of 
Executive Vice-President; Harry F. 
Vollmer to the position of Vice-Presi- 
dent of Manufacturing; B. C. Boulton 
to the position of Vice-President of 
Engineering. 

Western Air Refinances 

The Board of Directors of Western 
Air Express Corporation have author- 
ized issuance of 130,818 shares of capi- 
tal stock of the company to stockholders 
at $2 per share, with present stock- 
holders being given the right to pur- 
chase one new share for each two 
shares of stock now held. 


PROFITS AND LOSSES 


» Roosevelt Field, Inc., for year end- 

3979 ; for 1936, net loss was $3,262. 
Capital stock 298,700 shares. 

» Air Associates, Inc., for quarter 
ending December 31, 1937, profit, $28,- 
126; same period, 1936, profit $16,912. 
Company’s fiscal year ended September 
30. Net profit for the year, $83,390 
or 77c. on common stock; for preceding 
year, net profit, $65,033, or 55c. a 
share. Net sales for 1937, $1,450,367, 
compared with $1,045,114 for 1936. 

» Pennsylvania- Central Airlines 
Corp., for nine months ended Septem- 
ber 30, 1937, net loss $109,781. Net 
income, September quarter, $38,146. 

» DeHavilland Aircraft Co., for 
year ended September 30, 1937, net 
profit £122,184, compared with £71,709 
in preceding year. 

» Irving Air Chute Co., and sub- 
sidiaries for year ending December 31, 
1937, net income $278,643 or $1.40 a 
share, compared with $208,556 or $1.04 
a share for 1936. Sales in 1937, $1,- 
790,075 against $1,345,418 for 1936. 

» National Aviation Corporation 
for year ending December 31, 1937, 
net profit, including $62,128 profit on 
sale of securities, $131,186; against net 
profit, including $902,669 profit on sale 
of securities, of $854,537 in 1936. 


/VyiATION 

IN WASHINGTON 

by BLAINE STUBBLEFIELD 


“Experts” tear up seven versions of Air Commission bill 



When President Roosevelt called Sen- 
ator McCarran and Congressman Lea 
to his office in January and told them 
to write a bill setting up a separ- 
ate civil aeronautics commission, the 
long legislative row seemed to be 
nearing an end. But the President 
then turned the problem over to Son 
James. Immediately the Post Office 
and Commerce boys moved in with 
Jimmy. And together they set about 
to make aviation the guinea pig for the 
President's government-reorganzation 
program. The new Bureau of Aero- 
nautics, they decided, should be the 
ideal government bureau — a stream- 
lined fashion plate for all the old 
frumps like the ICC. In about 30 days 
they re-wrote the independent commis- 
sion bill six or seven times. As a con- 
sequence the prospect for really con- 
structive aeronautical legislation is 
more remote than it was last summer. 

The present low is untenable, says the 
air transport industry, and observers 
believe operators will accept partial 
solution rather than complain and risk 
getting no relief. Specifically many 
really would rather go under the well 
established and stable ICC rather than 
risk the separate commission which will 
come out of the grab-bag. . . . Few 
see hope that some strong man or some 
group in a position to fight will rise 
and demand non-political regulation. 
... A few think the War Department 
may put in a big oar. It wants a sound 
air policy in the interest of national 
defense . . . Others believe Congress 
will drastically curtail the President’s 
reorganization program and that air 
transport will not be sucked into it 
. . . Also there is a move by the 
PO and Commerce to amend the Air 
Commerce Act, side-stepping the ICC- 
or-New-Commission plan . . . Almost 
every one fears conflicting interests 
will mess things badly enough to pre- 
vent any action this session. 

A civil aeronautics committee in the 

Senate to consider and pass on all 
aviation matters is again being pushed 
by McCarran and others. McCarran 
believes that such a committee, with 
himself as chairman, could put through 
his legislation program without too 
many White House thumb marks on 
it. But the National Aeronautic Asso- 
ciation, the “Sacramento Club”, Col. 
Carrol Cone (of Pan American) and 


others, are already booming Senator 
McAdoo as chairman. 

McCarran vs. McAdoo seems to be the 
resulting situation. McCarran, as ex- 
officio agent of the President and of the 
industry in Congress, already has his 
hands on one set of legislative controls. 
Washington thinks he will let the Sen- 
ate committee project ride temporarily 
rather than risk letting McAdoo freeze 
onto the set of duals that would be 
rigged up for the charmian of any such 
committee. 

Special committees become lobbies in- 
side of Congress, say those opposed to 
the project under any circumstances. 
They are always packed in favor of the 
interests they represent, and therefore 
cannot render fair decisions for the 
public weal. Members are all pros and 
no cons. The committee could upset 
the industry, too, they say. For in- 
stance it could favor private flying 
against air transport or vice versa by 
culling the President’s nominees to the 
commission. Majority opinion: there 
will be no Senate committee just yet. 

Finagling more airlines for the home 
folks has been keeping a lot of con- 
gressmen busy recently. A Senate bill 
recommends about a half-million dol- 
lars for six new routes from hither to 
yon. Chances are it will go over all 
right. If so, the move will dampen 
the need-for-expansion argument for 
the convenience-and-necessity certifi- 
cate system — to some extent. It's a 
point for the Post Office. 

Control of overseas flying by the Mari- 
time Commission is sleeping but not 
dead. Provision for subsidy and regu- 
lation is still in House and Senate bills. 
Probably the Senate committee, at 
least, will report the bill as is. Opinion 
is that Maritime regulation is probably 
out, but the subsidy might eventually 
be authorized. Dirigible interests will 
bring that up at the right time. The 
right time will be when Germany’s 
helium-inflated ships win back public 
confidence in transatlantic service. 

Air mail week, reminiscent of bygone 
mail promotion days, will begin May 
15, sponsored by the Post Office. In- 
crease the volume, step up frequency, 
and eliminate the margin between 
postal receipts and costs, is the objec- 


tive. Present tentative plans, by hard- 
working Charles Graddick, are for all 
46,000 postmasters to help. The Post 
Office will go slow on feeder services; 
perfect the trunk system first. 

Twentieth anniveriary of the first sched- 
ule mail flight occasions air mail week. 
Toney Webb flew it out of New York 
to Philadelphia that day. Clark Edger- 
ton brought it on into Washingon. 
They used JN4Hs. The H stood for 
Hisso. NY-DC took about 31 hours. 
George Boyle took off the first load 
from DC for NY. But ho came down 
in South Maryland. Mr. Edgerton 
says it was another man that made 
that flight, in another world. See 
these boys on the front page in May. 

Northwest Airlines set Commerce and 
the Carlton buzzing the day they came 
to town about their passenger service 
being grounded (see page 58). If you 
must know, Northwest took a close de- 
cision on points. But Colonel Johnson 
and Fred Fagg took credit for a neat 
days work, and next morning Unde 
Dan Roper wrote a nice honorable dis- 
charge for Mr. Hunter. Everybody 
seemed pleased, including Lockheed. 
Technologists say the accident repre- 
sents the high price of knowledge 
gained. The newspapers tried to hang 
something on the Bureau but got no 
encouragement from any source. 

Coast Guard Aviation will put some 
airplanes in Alaska next summer. 
Maybe it’s just normal expansion, or 
maybe it’s aimed at those Japanese 
boats poaching American salmon . . . 
Two cutters are carrying airplanes; in 
a matter of months seven cutters will 
carry them . . . The command will 
propose a patrol for the North coast’s 
SOOxlOO-mile iceberg field. Complete ob- 
servation could be taken in one day by 

Naval air forces will be increased in 

whatever proportion the Navy is in- 
creased if the President's plea for more 
sea power is answered by Congress. 
While a large section of the public and 
Congress resist U.S. entry into the 
armament race, testimony of the ad- 
mirals, Mr. Roosevelt’s influence and 
the promise of resulting good business, 


Private flying, energetically sponsored 
by Gene Vidal, is feeling neglected of 
late. Several interested parties have 
been complaining on the bill that air 
transport is getting all the money and 
attention and most of the airway privi- 
leges while private fliers get onerous 
regulations. The Bureau of Air Com- 
merce will be increasingly blamed for 
dropping small aircraft promotion. 
The National Aeronautic Association 
has obtained an agreement with the 
Bureau to hear an advisory committee 
on March 7. The Committee has sev- 
eral complaints but before further 
study mentions only the difficulty of 
renewing private licenses. 
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AS OTHERS FLY IT 

A Birdseye-View of Aviation Abroad 


A propeller unit of Britain's shadow 
factory system, started in February of 
1937, has been finished and set into full 
operation. Managed by the DeHavil- 
land Aircraft Company, the plant is 
located at Bolton, Lancashire, and is 
to produce propellers of all sizes be- 
tween 100 hp. and 1,700 hp. 400 
employees are already at work. The 
large majority of current British pro- 
duction designs call for DH propellers. 
. . . The Short Mayo Composite has 
finally been put through the final stage 
of its very deliberate flight testing. 
Taking off together as a unit, the upper 



fuel. The ship burst Into flames and 
crashed, killing four. Stoppani how* 
ever was rescued by a plane of the 
German Condor syndicate which landed 
near the wreckage in spite of rough 
seas to find Stoppani injured but still 
alive. The four dead included Capt. 
Enrico Comani and Capt. Mario Viola. 


and lower components were successfully 
separated in mid-air early in February. 
The pilot of the lower component, 
John Lankester Parker, described the 
sensation when the catch was released 
as a “kick in the pants.” We await 
with interest the Air Ministry's deci- 
sion to utilize the Composite for trans- 
Atlantic tests. . . . Tests on the big 4- 
engined DeHavilland Albatross, which 
have been under way for several 
months, are nearing completion at 
Martlesham, an Air Ministry testing 
center. Five are on order for Imperial 
Airways, and are to be used on that 
company’s services to nearby European 
capitals. . . . The American built Bur- 
nelli UB-14, which Clyde Pangborn took 
to England last year, only to ferry it to 
Holland to avoid the high British cus- 
toms tariffs, is now back in England. 

The British are very proud of a recent 
flight of a Royal Air Force officer in a 
Hawker Hurricane single-seater fighter. 
Taking off at night from Edinburgh, 
he pushed it through to a field west of 
London at an average speed of 409 
m.p.h. A 50-mile an hour tail wind 
admittedly helped out considerably, but 
it is nonetheless a reassuring measure 
of the general performance of the ships 
Great Britain is receiving from its 
quantity production program. . . . The 
Portugese government has contracted 
for 15 single-seat Gloucester Gladiator 
fighters to be delivered within six 
months. A recent order from Portugal 
for 12 Avro Trainers has been filled. 

Thu Montreal Light Aeroplane Club, 

one of the leading organizations of that 
type in Canada, has just reported on 
a record-breaking year of activities. 
Club members booked 1,047 flying hours 
during 1937. This included 371 hours 
dual, 270 hours solo, and 330 hours 
of flying with passengers. In all the 
Club's activities not a single accident 
occurred throughout the year. A wide 
variety of instruction and practice 
facilities was maintained — ground 
school lectures, instrument training, 
night flying training, cross-country 
work, and general preparation for li- 
cense examination. Officers elected for 
1938 are: Dougal Cushing, president 
(to succeed Dr. D. P. Mowry). Vice- 
presidents, Capt. G. R. Beck and Dr. R. 
Simard. Honorary Secy.-Treas., Leslie 
Choyce. Directors, A. A. Monson, F. W. 
Dougherty, D. R. Couture, C. H. Ken- 
yon, H. Wisenthal and D. D. Thomson. 

Thu Turkish National Assembly has voted 
an appropriation for additional air- 
craft procurement of $6,250,000. . . . 
The Chilean National Air Line, which 
recently was authorized to float a loan 
for the procurement of five all-metal 


transport planes, has placed an order 
for two Junkers-86 monoplanes. It is 
understood that a decision on the re- 
maining three has not yet been reached. 

The Russians have a new engine, 

designed by the engineer Mikulin, which 
is considered one of the best yet de- 
veloped in the U.S.S.R. The new engine, 
which is to bo known as the AM-40, 
is reported to have an output of about 
1,200 hp. . . . The trial of Army Com- 
mander Alksnis, head of the Red Air 
Force and of the designer, A. N. Tupo- 
leff, is understood to be under way as a 
part of the long drawn out purge of 
Russian army and industrial personnel. 
The General is not well enough known 
in this country to enable us to form 
any opinion of his capabilities. But 
any designer good enough to produce 
the ANT aircraft which made last 
year's trans-Polar crossings would 
seem, from this distance, to be an 
asset the Russian aircraft industry 
could hardly spare. ... As we go to 
press, the Russian party which has 
remained on the Polar ice floe for 
nearly nine months is still awaiting 
rescue off the coast of Greenland. The 
value of this spectacular venture can 
hardly be underestimated. Obviously it 
was of basic importance in the Polar 
crossings. No less valuable has been 
the daily weather observations trans- 
mitted from the party’s radio station 
to the World's forecasting bureaus. . . . 
Unfortunately the problem of rescuing 
the party from their current predica- 
ment led to the loss early in February 
of the Russian airship V-6. The brief 
announcement of the crash indicated 
the ship had struck a mountain near 
the edge of the White Sea while on a 
practice flight preliminary to a dash to 
rescue the weather party. The cause 




was not definitely stated, but it was 
believed to have been caused by poor 
visibility. 

An aerial traffic jam over the South 
Atlantic is not so much of a pipe 
dream prospect as you might think. 
A British mission made up of Air Min- 
istry officials and representatives of 
British Airways, Ltd., has recently 
been over the ground of a proposed 
route from England, down the coast of 
Africa, then across to Brazil, with pos- 
sible future extensions to the British 
West Indies. Definite preparations are 
expected to start within a few months. 
Then on top of that the Italians an- 
nounced plans for establishing a com- 
plete mail, express and passenger serv- 
ice from Italy to South America some- 
time during the current year. The 
Italian announcement followed closely 
upon the arrival of Mario Stoppani in 
Brazil, after a long-distance record 
flight from Cadiz, Spain. Since the 
Italian plans call for passenger service, 
the French have speeded plans to put 
their now veteran mail line on a com- 
plete transport footing. Presumably 
Deutsche Lufthansa will also proceed to 
modify their operating technique to 
make some provision for passengers. 


It Pays To Tour 

A report released by Ben S. 
McGlashan. president of the Aviation 
Country Club of California, Inc., shows 
that club members to date Jan. 22, 1938 
have flown more than 750,000 passen- 
ger miles on club tours which totalled 
2,615 airplane hours and consumed 
31,380 gallons of fuel and 849 gallons 
of lubricating oil. The club member- 
ship now totals 195 persons represent- 
ing ownership of 88 airplanes. The 
club makes no assessments, members 
pay no dues, yet the current bank bal- 
ance is reported at $653.73. All income 
is from initiation fees and tours. 


AVIATION BOOKS 

In Tabloid Review 


Jane's All the World’s Aircraft, 
compiled and edited by C. G. Grey 
and Leonard Bridgman; Sampson 
Low, Marston & Co., London, 1937; 
650 pages, 2 Pounds 2 shillings. 
Reviewing Jane's in its 27th year of 
issue is like lecturing an Air Corps 
squadron on the advantages of wearing 
parachutes. All aeronautical schools, 
libraries, engineering departments and 
publications already know they can’t 
afford to get along without this big- 
gest and best collection of airplane 
photographs, descriptions and data any 
one publishes anywhere. This 1937 issue 
is a little bigger and better than its 
predecessors. Our only regret is that 
such a thing cannot be produced in 
this country for anything like a com- 
parable cost. 


The Chosen Instrument, by Norman 
Macmillan; John Lane, The Bodly 
Head, London, 1938; 168 pages, 5 
shillings. 

A small book you can, and will, 
read in one sitting. Reviewing the 
great changes that have been pro- 
duced in international allignments 
since Germany began rearming in the 
air, the author discusses each power's 
position in case of another world con- 
flict. Of special interest is his stressing 
of geographical factors in aerial de- 
fense; the radically changed role of 
neutral countries in new concepts of 
warfare; the various measures Great 
Britain might take for her defense. 
Macmillan finally comes up with the 
suggestion that Britain base her ma- 
jor aeronautical factories and forces in 
Canada. It might be even safer to 


all those people off those little 
islands into Canada, South Africa and 
Australia. 


Metal Airplane Structures, by Major 
Flavius Loudy; The Norman W. 
Henley Publishing Co., New York, 
1938 ; 455 pages, $5.00. 

A descriptive and graphical treat- 
ment of the whole field of metal con- 
struction in aircraft. It has therefore 
much to recommend it to designers, 
draftsmen, engineers who prefer to 
avoid the rigors of complex mathe- 
matics. It is therefore also limited 
in the depth of its treatment of many 
fundamentals. The whole book suffers, 
too, from the author's selections of 
such dodoes as the DO-X the Sikorsky 
S-40, The Junkers G-38, the Ford tri- 


Williams Heads Licensed Airmen 

Closing their first year of organ- 
ization activity the Licensed Airmen of 
America a chapter of the NAA located 
in Los Angeles, recently held the first 
annual election of officers since forma- 
tion of the society and named P. E. 
Williams, (Douglas Co.) president; A. 
B. Powers, (Lockheed Corp.) vice- 
president; John Andrews (North 
American Aviation) treasurer; W. G. 
Leugers (Lockheed) Secretary; and 
P. W. Hairgrove, H. C. Buck, J. D. 
Staggs as committee chairmen in 
charge of publicity, membership and 
educational activities respectively. 
Charter president of the organization 
was L. H. Steward of the Bureau of 
Air Commerce. Purpose of the Licensed 
Airmen of America is to band together 
all persons holding any form of Gov- 
ernment aeronautical license. 


A Base Across the Bay 

The Bureau of Yards and Docks, 
Navy Department, has awarded a con- 
tract to the San Francisco Bridge 
Company in the approximate amount 
of $940,000 for waterfront improve- 
ments incident to the construction of 
the new Naval Air Station at Alameda, 
California. The project includes stone 
seawalls and jetties, sheet pile bulk- 
heads, a gasoline and oil pier, and 
approximately 4,000,000 cubic yards of 
dredging and fill. The contract time 
for completion is 330 calendar days. 


Two-Plane Family 

Charles H. Barb, international air- 
craft broker at Grand Central Air 
Terminal, Glendale, Calif., reported the 
sale of a Northrop Delta “Executive” 
type cabin plane during January to 
Baker Oil Tools, Inc., Houston, Texas. 
The plane is to be used for executive 
transportation in the Texas area and 
between Texas and California. Babb 
also reported the sale of a Fleet Model 
8 three-place plane to R. C. Baker, son 
of the president of the Baker Oil Co. 
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THE REPORT CARD 

Of Air School Developments 
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The Air Corps Wants You 

Posts $500 Bonus to Fill New 
Randolph Field Training Quotas 
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THE NEW FOUR-PLACE FAIRCHILD " 24 " COMBINES 
SUPREME QUALITY, HIGHEST PAYLOAD FOR HORSE- 
POWER, LOWEST OPERATING COST, UNEQUALED 
FLYING EASE, EXCELLENT PERFORMANCE, UNCANNY 
SAFETY AND DISTINGUISHED STYLING TO RECOME 
AMERICA'S MOST LOGICAL PRIVATE-OWNER CHOICE 



Room and Comfort for Four-- 

A large baggage compartment and shelf 
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cies of 3105, 312'0 and 6210 kc!—m"l 
on any airline frequency for which 
your plane is licensed. 

One-hand-shift from one frequency 
to another. No complicated remote 

Built-in relay, so that you can use 




Western Electric ~ 

TWO-WAY AVfATI 0 N RADIO TELEPHONE AND TELEGRAPH EQUIPMENT 








Boeing Rushes Final Work on Clippers 



Selling equip- 
men) to air lines 
is only half the 
Douglas sales 
The ofher half 
consists of selling 
the speed, comfort 
and security of 
these airplanes 
to the traveling 
public. 

Douglas adver- 
tising in national 
magazines 
reaches over 
4 , 000 , 000 , 



Solving Space Structures Graphically 

( Continued from page 29) 


solved in the same manner and the 
loads in 1' and D' are found to be of 
the same magnitude as those in J and 
D, but of opposite sign. 

The resultant load at (3) could be 
found by laying off the stresses in J 
and J', but since the latter two are 
numerically equal, the horizontal com- 
ponents (left and right components) 
are seen to balance each other, so 
that only the vertical components need 
be considered. This gives R, and the 
determination of the stresses in K and 
K' is made in the usual manner fol- 
lowed by the marking and by the 
laying off at joints (11) and (12). 

This completes the solution oi all 
the members of the front bay of the 
engine mount structure. 

An examination of the joints (U) 
and (12) shows that there are too 
many members of each, so that we 
must first solve joints (8) and (9), 
each of which has only three members 
(the others are now applied stresses). 

Care sould be exercised in the de- 
termination of the applied resultant 
load at the various joints. It is best, 
starting with one view, say the top 
view, to take care of all the stresses in 
that view first and then to consider 
the top projections of the stresses in 
the side view members which end at 
the particular joint in question. 

Thus, at joint (9) the stress in A' 
is taken as the first applied load; 
on a line thru its end and parallel to 
H' is laid off the stress in IV. Thru 
the new point is drawn a line parallel 
to G and the stress in G is laid off 
on it. This takes care of the loads in 
the top members. There remains the 
load in the side member B' (See 
isometric sketch). Since the top pro- 
jection of B coincides with A' and, 
project the stress in B' on A' and, 
drawing a line parallel to A', we lay 
off at the last end point the magnitude 
of the top projection of the stress 
in B'. The resultant R is a vector 
drawn from joint (9) to the last end 
point and pointing toward the latter. 

The presence of any applied external 
load at joint (9) would not complicate 
matters much. It would only require 
one more vector parallel to the applied 
load and equal to it in magnitude. 

The same procedure is followed now 
in determining the side projection of 
the resultant load at (9) ; here the 
stress in B' is taken as the first applied 
load ; the stresses in G, H' and A' are 


then projected on A (in side view) and 
these projections (or their vector sum, 
since they are all collinear) are drawn 
at the end point, thus determining the 
reaction R a . (In this case it happens 
that this sum is zero ; this is, however, 
merely accidental). As a check on the 
correctness of the move, the last end 
point in the side view must lie exactly 
below the same point in the top view. 
By inspection joint (9) is found to 
represent case 4b. Therefore, cither 
view may be solved independently of 
the other. This gives the stresses in 
P, Q' and R'. 

A word OF CAUTION with regard to 
the determination of the resultants R; 
in general the applied loads may be 
drawn either with their tail end or 
with their front end touching the joint ; 
but once the first applied load has been 
drawn with its tail end at the joint all 
the other loads must follow in the 
order indicated before and the result- 
ant R will have its tail end at the 
joint and its front end at the tront 
end of the last vector. If, however, 
the first applied load vector has been 
drawn with its front end at the joint, 
the resultant will have its front end at 
the joint and its tail end will coincide 
with the tail end of the last applied 
load vector. 

Joint (8) is also case 4b; the result- 
ant is determined as for. (9) and the 
method of solution is the same. 

The stresses in N and P are the 
applied loads at joint (10). Their 
vector sum gives the resultant R*. 
Strictly speaking joint (10) cannot be 
solved since it consists of four mem- 
bers. However, inspection shows that 
the two crossbay members lead to 
joints (11) and (12) while M and M' 
lead directly to the supports. Since 
the supports are assumed to be rigid 
while the joint (11) and (12) deflect, 
and furthermore, since the resultant 
R, is in the plane of M and M’, it 
may be assumed that it is taken en- 
tirely by the latter two members. 

Turning to joint (11) and ( 12) we 
find that each of those contains four 
members. Since the maximum number 
of members we can solve for is three, 
this is a statically indeterminate struc- 
ture. Selecting L as the redundant 
member, we proceed to solve the in- 
cluded determinate structure. 

It consists of two tripods; one with 
its apex at (11) and the other at 


(12). Since neither view of these 
tripods has any superimposed members, 
they represent the general case and 
are solved by the general method. 

Starting with joint (11) we lay off 
in side view the stresses in C and Q 
and then the projection on D (in 
side view) of the stresses in D and 
K. This gives the side view of R,. 
In the bottom truss the resultant is 
found by first accounting for the 
stresses in D and K and next for the 
projection on D of the stress in C. 

After determining the two views of 
the applied resultant load, we name 
member 5 the F member, R ' — the M 
member and V — the T member. This 
is carried out in both views. The pro- 
cedure given for the solution of the 
general case is now followed exactly 
and can be identified by means of the 
letters designating the various points. 
The resultant stresses are scaled off 
at the supports and are marked corre- 
spondingly. The points marking the 
magnitude of the stresses in the tide 
view must be exactly in line (verti- 
cally) with the corresponding points 
in the bottom plan view. (Note that 
the cross-diagonals R and R' as well 
as the side diagonals 5 and S' have 
points in both the top and the bottom 
truss. Their projections on the bottom 
truss were used in conjunction with 
their side view to determine the 
stresses in them.) 

Joint (12) is solved in the same 
way as joint (II). 

The next operation consists in scal- 
ing the stresses in all the members. 
The upper and lower trusses In the 
first bay are nearly in true view (their 
side projection is almost horizontal). 
Hence the stresses in their members 
may be scaled directly in the top and 
bottom plan view; members B and C, 
also B' and O' form quite an appreci- 
able angle with the horizontal in either 
view. Hence, the stress vectors have to 
be revolved first, in order to find their 
true length. In the second bay members 
Q, Q', N and P are in the plane of 
the paper. The stresses can be scaled 
directly. T, T', M and M' are practi- 
cally in the plane of the paper in the 
top view and may be scaled in that 
view. It will be found that small 
inclinations of members have practi- 
cally no effect on their true length, 
(cos 1° = .9998; cos 5° = .9962; cos 
8° = .990, or only 1% less than the 
true length). Members S and S' are 
almost horizontal in the bottom plan 
view, hence their stresses may be 
scaled in side view. R and R' are out 
of the horizontal in both views. They 
must be revolved before the stresses 
can be scaled. 


page 70) 



Essential to all Instrument Flying 

The Pioneer Primary Flight Group, comprising 
Airspeed, Turn and Bank and Rate of Climb 
Indicator is the basis for all Instrument Flying. 
Flying Control can be maintained from the indi- 
cations of these three instruments. 

The Sensitive Altimeter and Magnetic Com- 
pass are indispensable additions to the Primary 
Flight Group for altitude and directional control. 
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BEND1X AVIATION CORPORATION 
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PIONEER INSTRUMENT COMPANY, INCORPORATED 
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An exchange ol ideas on the problems oi the commercial aviation industry 



Expert Opinion 

As Chairman of the Aviation 
Committee of the Actuarial Society 
of America, and in that capacity a 
member of the Bureau of Air Com- 
merce Advisory Board, I was inter- 
ested in the discussion of your Ques- 
tion 27 "Does Life Insurance Furnish 
Sales Resistance?” in your December 
number. 

I have found in many instances 
that an unfavorable attitude of avia- 
tion men toward life insurance is 
due to misunderstanding. In general, 
a life insurance contract effected at 
a time when the applicant had no 
present, past, or interested connec- 
tion with aviation other than as an 
occasional passenger is unrestricted 
as to subsequent flying. The propor- 
tion of policies which are restricted 
because of such connection is very 
small. This is pointed out by your 
correspondent, Mr. Alfred B. Bennett. 

I have sometimes suspected that 
the insurance argument is used to stall 
off the salesman of airplanes or air- 
plane travel and that the prospects in 
question would use some other excuse 
if this one did not work. 

It is true that a prospective airplane 
purchaser who expects to increase his 
holdings of life insurance will have 
to pay a higher rate if he buys it after 
becoming a pilot. That is inevitable 
until air accidents become much less 
frequent in relation to the amount of 
flying, or until the time comes when 
flying one’s plane is nearly as common 
as driving one's own car. That is, the 
existing situation is due to the fact 
that our chance of having to pay a 
claim within a given period of time 
is much greater in the case of the 
average man who is now a pilot than 
in the case of the average man who 


is not. It is true that some non-pilots 
will become pilots and we have to 
continue their insurance at the non- 
pilot rate, but they are the exceptions 
and probably will be for some time 

It would be easier for us if we did 
not have to give any more considera- 
tion to the fact that one man flies a 
great deal than to the fact that an- 
other man is fond of swimming, but 
with the facts as they are we can no 
more do that than we can ignore the 
fact that a man of fifty is more liable 
to die in the next year than a man 
of thirty. 

Your correspondents mention two 
problems, policies which carry riders 
and the cost of unrestricted policies. 
The obvious remedy for the former is 
to buy full coverage insurance at the 
appropriate price from one of the 
numerous companies which sell it. 
However, a new pilot may find dif- 
ficulty in obtaining full coverage in- 
surance at any price until he has 
passed the over-confident stage that 
so many seem to go through after 
being certificated. The other problem, 
that of a fair price for full coverage 

as regards private pilots, since they 
differ so much both in ability and in 
amount of annual flying time (or so 
it seems to the writer). One of your 
correspondents speaks of a fair price 
as "a low reasonable figure.” I am 
afraid that at the present time a rea- 
sonable figure and what many pilots 
would regard as a low figure are not 
quite the same thing. 

The subject of insuring private pi- 
lots is one on which the last word 
has not been said and conceivably 
some of your readers, once they un- 


Next Month's Questions 


QUESTION 28: What ipsciljc mslhad! hav« 



derstand our side of the problem, can 
offer some practical suggestions. — J. 
E. Hoskins, The Travelers Insurance 
Company, Hartford, Conn. 


QUESTION 29: What ato your reaction! ^lo 


TION? Aro the requirements regarding 





No Fun! 

As A private flyer, business man 
and the owner of a Ranger Fairchild, 
I am in favor of practically all of 
the new Civil Air Regulations, except 
that portion pertaining to my taking 
a friend, who is a private flyer, riding 
in my ship with dual controls installed. 

Here in California, we have a good 
deal of high country to fly over as 
well as much flat country that re- 
quires the attention of a navigator 
as well as someone operating the con- 
trols on certain trips. Whenever we 
go fishing, hunting, or on a business 
trip, we cannot go together and alter- 
nate the flying unless one of us pro- 

In my short career of flying, about 
eight years, I have taken hundreds of 
people on their first flight. A good 
percentage have purchased planes, or 
now use the air lines or charter sight- 
seeing planes, or are taking up flying 
themselves, or last, but not least arc 
now "talking aviation in general” in- 
stead of being rabid against it. If that 
portion of the C. A. R. that I men- 
tioned above is not rescinded, it will, 
in my estimation, work quite a hard- 
ship on the manufacturers of private 
ships. A large percentage of the rea- 
sons for owning a ship and the fun 
of running it is lost if the C. A. R. 
pertaining to what I mentioned above 
is not changed. — P. L. McMullen, 
President, Oakland Company, Oak- 
land, Cal. 
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BERRYLOID DOPE SAVES MONEY! 

• Finish your plane with Bcrryloid Pigmented Dope this spring 

costs approximately only half as much as ordinary aviation finishes 
— ycl leads the field in quality and value. It’s long-lived — won’t 


BERRY BROTHERS 


When you want ]VI £ I) 

put your advertising for them on 
the same basis as other publicity. 

If you want competent and efficient executives 

this journal, you will naturally find the keenest 
and most progressive men in the industry 
among the readers of this paper. You can 
get their attention through a Position Vacant 
advertisement or possibly find the man you want 
among the Position Wanted advertisers in 

AVIATION “CLASSIFIED” 
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HASKELITE MANUFACTURING CORPORATION 
CHICAGO 
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AVIATION ECOIPMENT & EXPORT • INC. 

25 OtAvtc Stdeet. New yocit Citv. LI. S. A. Cable Addce»: AVICUIPO 
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AIRPLBI1E ilEUJS 
OF THE VEHR 


sunson 

will soon announce 
the greatest airplane 
it has ever built 


Anyone contemplating 
the purchase of a 3-4-5 
place plane should WAIT 
for particulars about the 

RELIFWT 

FOR 1938 

The February issue of 

sunson 

PLRRE TALK 

TELLS THE STORY 




Do you know that . . 


r subscription dcpart- 
ii receives more than 150 requests 
“back” issues of AVIATION. 


If we printed extra copies of our 
monthly issues, we would be glad to 
comply with these requests, but un- 
fortunately we have no way of know- 
ing in advance just how many of our 
newsstand readers will “miss” an 


But We Do Know — that each of 
these requests indicates a reader has 
“missed” just the issue he could 
make valued use of. 

Insure your receiving AVIATION regu- 
larly by filling in the coupon below. 



■ . . and FLEETWINGS 

CONTROL 
SURFACES 
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FABRICATORS OF SHEET METAL 
AND TUBULAR PARTS FOR AIRCRAFT 


B. H. A I R C R A F T COMPANY 


B*A*30 

B*A*30 airplane wing cloth is lighter, 
stronger and more closely woven than other 
airfoil fabrics. Inquiries from dealers and 
manufacturers will receive prompt attention. 


WELLINGTON SEARS COMPANY « 



SOLAR AIRCRAFT CO. 












Planes, Engines and Parts For Sale — Products — Services 
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Q OUTSTANDING BUYS 

■ ■ Sharp reduction • in 
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hItNEY INC _ ... Now York CEy 

Seed; Aircraft, Inc. 

APPROVED and IMPROVED 

Wright Cyclone Engine 

STINSON 

PARTS for KINNER K5 


^ ^ Mineolu, L. I., N. Y. 
Armonk, N. Y. P 
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AERONAUTICAL 

ENGINEERING 

Industry demands more men properly trained 
for aeronautical engineering. Young men, alert 
to this opportunity, can now train under the 
personal supervision of T. Claude Ryan, one of 
the foremost manufacturers, whose airplanes 
make history. 

Affiliated with the factory producing Ryan 
S-T and S-C airplanes and with 1 5 years success 
in training men for aviation, the Ryan School 
now offers one and two-year courses in aero- 
nautical engineering, balancing theory with 
practice under actual factory conditions. The 
most practical, if not the ONLY courses of 
their kind in America! 

Learn engineering where the U. S. Navy 
maintains its largest flying base, scene of the 
world’s greatest flying activity; where the huge 
Consolidated Aircraft plant is right next door. 
Enrollment applications now accepted; high 
school education or equivalent necessary. To get 
catalog describing courses in accordance with re' 
vised Air Commerce regulations use the coupon. 




Aviation Schools 











Aircraft 

PLUGS 


SPARK 


Atlantikflugwug HalJ9 KonitruKtionVogt 


Continuous research and testing by the 
industry's most noted staff of ignition 
experts, assures the dependability and 
efficiency of Bendix Aircraft Spark Plugs. 


SCINTILLA MAGNETO CO., INC. 

(Subsidiary oj Bendix Aviation Corporation) 

SIDNEY, NEW YORK 





B reaking air records has been 
almost a daily occurrence 
since two American brothers in 
1903 set the first record of all by 
actually flying 120 feet in 12 
seconds. 

Their 12-horsepower engine 
wouldn’t even turn over the 
“prop” on a big airliner of today. 
Yet in that tiny motor was the 
secret of the first successful pow- 
ered flight, and the secret of 


similar records since — gasoline! 

Gasoline gave aviation its first 
practical power-weight ratio— a 
ratio that lifted a heavier-than- 
air craft off the ground and sus- 
tained it in flight. 

In the 35 years since Kitty 
Hawk, hundreds of air records 
for speed, endurance, altitude 
and distance have been made 
and broken. Every new record has 
faithfully reflected the continu- 


ous advance in fuels and engines. 

The end is not yet. Today, ad- 
vancement in aviation still de- 
pends on the inseparably linked 
fuel and engine. To make the next 
35 years as significant as the past 
35, Ethyl engineers are cooperat- 
ing with aviation engineers in a 
continuous program for the im- 
provement of fuels and engines. 
Ethyl Gasoline Corporation, 
Chrysler Bldg., New York, N. Y. 
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STEARMAN TRAINERS 







Significant in itself is the fact that only one day out of 
288 scheduled flying days was sacrificed for maintenance 
of the airplanes during their first year of operation. 


• Not only in the air forces of the United States, Brazil 
and Argentina, but also in the young and growing Philip- 
pine Army Air Corps, Stcarman trainers have proven 
their stamina in the most difficult of assignments. 

They have established a commendable record for serv- 
iceability during the formative period of this air force, 
which has been Stearman -equipped since its inception. 


Built to the exacting standards of the United States 
Army and Navy, Stearman planes of both the primary 
training and the advanced training and expeditionary 
types are now in regular service in the Philippines. As an 
indication of its complete satisfaction with these trainers, 
the Philippine Army Air Corps has just placed its third 
order for Stearman planes — another worthy addition to 
the Islands' growing air fleet, and an added testimonial 
for Stearman serviceability. 



TYPE E— 750 Watt-Engine 
Driven Generators — avail- 
able for either 12 or 24 volt 
battery charging. 


TYPE G—225 Watt-Engine 
Driven Generator available 
for 12 volt battery charging. 



O F course Eclipse Gen- 
erators are excellently 
constructed. The respect 
and preferment of the air- 
craft industry and of the 
government air services 
for these units is proof of 


ture. It is proof, too, of the 
certainty with which every 
predicted characteristic of 
capacity and performance 
of Eclipse voltage-regu- 
lated Generators may be 
accepted. Full information 


TYPE D— 375 Watt-Engine 
Driven Generator available 
for 12 volt battery charging. 


their precision manufac- will be sent on request. 

ECLIPSE AVIATION CORPORATION 


East Orange, New Jersey 


(Subsidiary of Bendix Aviation Corporation) 




